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1.0 INTRODUCTION

1.1 PURPOSE

This Year 1 Monitoring Report summarizes the field activities, analytical results, and data evaluations for
underdrain metering pit sampling at Site 23 (Tank Farm) at Naval Submarine Base-New London (NSB-
NLON) in Groton, Connecticut. This work was conducted by Tetra Tech NUS, Inc. (Tetra Tech) under the
Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract N62472-03-D-0057, Contract
Task Order (CTO) 073. The work is part of the United States Department of the Navy’'s (Navy)
Installation Restoration Program (IRP), a component of the Defense Environmental Restoration Program
(DERP) established under the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) as amended by the Superfund Amendments and Reauthorization Act (SARA).

1.2 OBJECTIVES

The objective of the field work was to collect four quarterly rounds of water samples from the metering pit
located just before the groundwater underdrain system connects with the storm sewer system, which then
carries the combined flow to the Thames River outfall. The objective of this report is to summarize the
results of the four quarterly sampling events conducted between June 2007 and February 2008 and to
determine if the quality of groundwater conveyed by the underdrain piping poses potential risks to human

health or the environment.

1.3 FACILITY LOCATION AND DESCRIPTION

NSB-NLON is located in southern Connecticut in the Towns of Ledyard and Groton. NSB-NLON is
situated on the eastern bank of the Thames River, approximately 6 miles north of Long Island Sound. It
is bordered on the east by Connecticut Route 12, on the south by Crystal Lake Road, and on the west by
the Thames River. The northern border is a low ridge that trends approximately east-southeastward from
the Thames River to Baldwin Hill. A general facility location map is presented as Figure 1-1. The location
of each IRP site within NSB-NLON is shown on Figure 1-2.

14 SITE LOCATION AND DESCRIPTION

Site 23 is located between Tang Avenue and Crystal Lake Road in the southern portion of NSB-NLON.

The general configuration of Site 23 is shown on Figure 1-3.

The Tank Farm features nine former underground storage tanks (UST) that were demolished and closed

in place, a 30,000-gallon, double-walled UST (OT-10), a former oil/lwater separator, a 10,000-gallon
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waste oil tank, a fuel oil loading area, a tanker truck dumping pad and trough, associated UST piping
systems, baseball/softball fields, buildings that housed the former air sparging/soil vapor extraction
(AS/SVE) facility for the Naval Exchange (NEX) service station, two 150,000-gallon diesel above-ground
storage tank (ASTs), and other buildings. The soil at Site 23 was investigated and remediated under the
Connecticut Department of Environmental Protection (CTDEP) Resource Conservation and Recovery Act
(RCRA) UST Program. Groundwater associated with the site is being investigated under CERCLA
(TtNUS, 2006) and is considered part of Operable Unit (OU) 9.

The Tank Farm originally contained an extensive drainage system consisting of numerous catch basins,
corrugated metal pipe, perforated corrugated metal pipe (PCMP), vitrified clay pipe, and reinforced
concrete pipe. Portions of the drainage system were installed with PCMP to depress the water table in
the Tank Farm to prevent groundwater from exerting uplift forces on the bottoms of the tanks. Both
surface water and groundwater collected by the piping systems ultimately flow to the storm drain system
near the Main Gate and are discharged to a boomed area of the Thames River, adjacent to the Goss
Cove Landfill.

The drainage system was rehabilitated in 2000. The original combined groundwater and stormwater system
was separated into a deep groundwater and a new shallow stormwater system. The groundwater
underdrain collects water from the old tank ring drains (french drains). Over 2,000 feet of old deteriorated
pipes in the groundwater underdrain system connecting the ring drains to the storm sewer were slip-lined to
improve their integrity and conductance. A portion of the refurbished piping is shown by a dashed line on
Figure 1-4. An existing manhole, initially intended to be converted into an oil/water separator, was modified
to become a groundwater flow-metering pit. In the manhole, a 18-inch-diameter high-density polyethylene
(HDPE) slip line was cut in half longitudinally to form a trough that could be used to meter flow. The annular
space between the HDPE slip line and the old pipe was bricked and grouted with a watertight material, and
the base of the structure was filled with grout to the top of the trough. Under this construction, all of the
groundwater entering the metering pit flows through the trough, and the quantity of flow can be measured.
The depth of the metering pit is approximately 15 feet. Field sketch FSK-003 of this structure is presented
as Figure 1-5 (FWEC, 2001).

After completion of the storm sewer rehabilitation project, flow measurements were taken in the metering
pit from October 4, 2000 to December 8, 2000. Daily flow rates ranged from 75,000 gallons per day
(October 5, 2000) to 122,000 gallons per day (December 2, 2000). In addition, seven groundwater
samples were collected from the metering pit between July 25, 2000 and May 23, 2001 and analyzed for
a varying list of analytical parameters including fuel type fingerprint (Method 8015), pH (Method EPA
150.1), total petroleum hydrocarbons (TPH) (Method 418.1), oil and grease (Method EPA 413.1), total
suspended solids (TSS) (Method 160.2), inorganics (Method 6010B), volatile organic compounds (VOC)
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(Method OLM2.1), semivolatile organic compounds (SVOCs) (Method 8270C), and polynuclear aromatic
hydrocarbons (PAHs) (Method 8310). The analytical results varied per round, and no official evaluation
of data compared to Connecticut criteria was completed, but in general the results did not indicate that
there were significant concentrations of contaminants typically found in fuel oil present in the

groundwater.

15 REPORT FORMAT

Section 1.0 of the report is this brief introduction. Section 2.0 describes the field tasks and methodologies
in detail. Section 3.0 summarizes and evaluates the data collected during the Year 1 program.
Conclusions and recommendations are provided in Section 4.0. Field forms (Appendix A), the Round 4
Data Validation Letter (Appendix B), analytical database (Appendix C), and human health risk

assessment memoranda (Appendices D and E) are provided as appendices to this report.
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2.0 FIELD WORK

Four rounds of sampling were conducted during Year 1 in accordance with the Work Plan for Site 23

Underdrain Metering Pit Sampling (Tetra Tech, 2007a). The dates of the sampling rounds are as follows:

Round 1 — June 18, 2007
Round 2 — September 6, 2007
Round 3 — December 18, 2007
Round 4 — February 21, 2008

The field work performed during the four rounds of sampling is described in the following sections.

21 SAMPLE COLLECTION

General field activities performed during the sampling rounds included removing the manhole cover,
collecting samples from the underdrain metering pit, collecting quality assurance/quality control (QA/QC)
samples, and measuring water quality parameters. The field forms associated with the Round 4 sampling
effort (i.e., copies of the relevant field logbook pages, chain of custody forms, sample log sheets, and
equipment calibration logs) are included in Appendix A. The field forms for Rounds 1 through 3 were

previously provided in the round-specific letter reports (Tetra Tech, 2007b, 2007c, and 2008).

During Rounds 1 through 3, sampling was completed by lowering a dedicated stainless steel beaker into
the manhole along the centerline of the bottom of the metering pit at a 45-degree angle, with the mouth of
the beaker facing upstream. The beaker was allowed to fill, and the sample was then retrieved and

transferred to the appropriate sample containers.

During Round 4, a new sampling techniqgue was implemented in an attempt to minimize incorporation of
suspended solids and iron floc into the samples. The need for the new technique was identified in the

Round 3 Letter Report (Tetra Tech, 2008), and the new technique included the following steps:

e Installation of polyvinyl chloride (PVC) riser with an attached 2-foot length of screen with a slot size of

0.01 inch into the flow in the Site 23 underdrain metering pit.
e Insertion of Teflon tubing inside the PVC riser until the end of the tubing was approximately 2 inches

off the bottom of the underdrain metering pit. Water in the pit was approximately 3 to 4 inches in
depth.
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e Use of surgical-grade silicone tubing to connect the Teflon tubing to a peristaltic pump. Purging of
several hundred milliliters of water through the tubing until the water appeared clear (i.e., low
turbidity).

¢ Adjustment of the pump rate to 200 milliliters per minute and filling of appropriate sample containers,
collecting unfiltered parameters first and then dissolved parameters. A 0.45-micron in-line filter was
used to filter the samples in the field. Per the recommendation provided in the Round 3 Letter
Report, total and dissolved (filtered) samples were collected for PAHs and Extractable Total
Petroleum Hydrocarbon (ETPH) analysis during Round 4 to evaluate the potential impact of

suspended solids and/or iron floc on the analytical results.

All samples were placed on ice immediately after collection and then sent to the laboratory for analysis.

2.2 WATER QUALITY

A summary of the water quality measurements collected during the four rounds of sampling is provided in
Table 2-1. The parameters that were measured and are summarized in Table 2-1 include pH,
conductivity, dissolved oxygen (DO), temperature, oxidation-reduction potential (ORP), and turbidity.
With a few exceptions, most of the measurements were consistent over the four rounds of measurements
or varied as expected based on seasonal changes. One exception was the high conductivity
measurement [5.8 milliSiemens per centimeter (mS/cm)] recorded during Round 2, which appears to be
anomalous when compared to the other three rounds of data. The equipment calibration results, field
notes, and manufacturer’s information for the water quality probe were reviewed; however, a cause for
the anomaly could not be determined. Another exception is the high DO concentration (18.26 mg/L)
recorded during Round 4. It is likely that this artificially high concentration is related to oxygen being
incorporated into the sample by the sampling technique (i.e., peristaltic pump) used during Round 4. The
last exception is turbidity, which consistently declined over the four sampling rounds. It appears that the
sampling technique steadily improved during the first three rounds of sampling, with turbidity readings
decreasing from 55.6 nephelometric turbidity units (NTUs) to 3.4 NTUs. The new sampling approach
used during Round 4 resulted in the lowest turbidity (2.43 NTUs) of any of the rounds and is expected to

have resulted in sample results with the least impact from turbidity.

2.3 ANALYTICAL PROGRAM

After collection, the samples were packaged and shipped to the project laboratory, Katahdin Analytical
Services in Scarborough, Maine, for analysis. The samples were analyzed by the laboratory for Target
Compound List (TCL) VOCs, TCL SVOCs, TCL PAHs, Target Analyte List (TAL) metals (total and

dissolved), oil and grease, and ETPH per the Work Plan. Per the recommendation provided in the
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Round 3 Letter Report, filtered samples were also analyzed for PAHs and ETPH during Round 4 to

evaluate the potential impact of suspended solids and/or iron floc on the analytical results.

2.4 QA/QC PROGRAM

Samples collected to meet QA/QC requirements included in the Work Plan were trip blanks, field
duplicates, and matrix spike/matrix spike duplicate (MS/MSD). The blanks and duplicates collected and
submitted during each round were identified on the chain-of-custody forms and sample log sheets. Trip
blanks were included in the coolers shipped to the laboratory during Rounds 1 through 4 that contained
samples for TCL VOC analysis. Trip blanks are used to assess the potential for contamination of
samples to be analyzed for VOCs by contaminant migration into sample containers during sample
shipment and storage. Field duplicates were collected during Rounds 1 and 3, in accordance with the
Work Plan, to help identify the precision of the sampling and analysis procedures. MS/MSD samples
were collected and sent to the laboratory during each round of sampling to help identify method

performance and precision issues.

2.5 DECONTAMINATION

Minimal decontamination efforts were required during the field sampling program. The beaker used to
collect samples during Rounds 1 through 3 was decontaminated prior to and after sampling using a
potable water rinse, detergent rinse, and potable water rinse. The small quantity of decontamination fluid
generated during decontamination was directly disposed into the sanitary sewer system. The Teflon
tubing used to collect the water sample during Round 4 did not require decontamination. The tubing was
retained to be used for additional sampling of the metering pit if required in the future. During all rounds,

purge water generated during sampling was returned to the Site 23 underdrain metering pit.
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TABLE 2-1

SUMMARY OF WATER QUALITY MEASUREMENTS
ROUNDS 1 THROUGH 4 SAMPLING EVENTS
SITE 23 UNDERDRAIN METERING PIT
NSB-NLON, GROTON, CONNECTICUT

. Oxidation-
. Dissolved . -
pH Conductivity Temperature Reduction Turbidity
Round Oxygen )
(SV) (mS/cm) (°C) Potential (NTU)
(mgiL)
(mVv)
1 6.18 0.709 9.00 16.63 45 55.60
2 6.61 5.8 4.70 17.30 15 26.00
3 5.67 0.594 4.15 13.20 52 3.40
4 6.33 0.648 18.26%? 11.76 40 2.43

Result appears to be anomalous compared to the other three rounds of data. The
equipment calibration results, field notes, and manufacturer's information for the
water quality probe were reviewed; however, a cause for the anomaly could not be
determined.

Result appears to be anomalous compared to the other three rounds of data. The
peristaltic pump used during Round 4 may have caused this elevated dissolved
oxygen concentration.
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3.0 RESULTS

3.1 DATA VALIDATION

This section describes the data review processes used to determine whether analytical laboratory data
were of acceptable technical quality for use in decision making. The review began with data validation,
which is a comparison of data quality indicators (DQIs) to prescribed acceptance criteria. The DQIs are
measures to assess the bias and precision of the analytical calibrations and sample analyses. The
output of this review was a set of alphabetic flags such as "U,” “J,” “R,” or combinations thereof, that may
have been assigned to individual results based on the validation effort. These flags were used to infer
the general quality of the data. Also evaluated were the measures of data completeness, sensitivity,

comparability, and representativeness.

3.11 Data Validation Process

All of the results from analytical laboratory samples were validated according to several specifications.
Assignment of data qualification flags conformed to United States Environmental Protection Agency
(USEPA) Contract Laboratory Program (CLP) National Functional Guidelines for Low Concentration
Organic Data Review (June 2001), USEPA Region 1 Laboratory Data Validation Functional Guidelines
for Evaluating Organics Analyses (December 1996), and USEPA Region 1 Laboratory Data Validation
Functional Guidelines for Evaluating Inorganics Analyses (February 1989) to the greatest extent

practicable for non-CLP data.

Data validation specifications require that various data qualifiers be assigned when a deficiency is
detected or when a result is less than its detection limit. If no qualifier is assigned to a result that has
been validated, the data user is assured that no technical deficiencies were identified during validation.

The qualification flags used are defined as follows:

U - Indicates that the chemical was not detected at the numerical detection limit (sample-specific
detection limit) noted. Non-detected results from the laboratory are reported in this manner. This
qualifier is also added to a positive result (reported by the laboratory) if the detected concentration is

determined to be attributable to contamination introduced during field sampling or laboratory analysis.
UJ — Indicates that the chemical was not detected; however, the detection limit (sample-specific detection

limit) is considered to be estimated based on problems encountered during laboratory analysis. The

associated numerical detection limit is regarded as inaccurate or imprecise.

060809/P 3-1 CTO 73



SEPTEMBER 2008

J — Indicates that the chemical was detected; however, the associated numerical result is not a precise
representation of the concentration that is actually present in the sample. The laboratory reported

concentration is considered to be an estimate of the true concentration.

UR - Indicates that the chemical may or may not be present. The non-detected analytical result reported
by the laboratory is considered to be unreliable and unusable. This qualifier is applied in cases of gross
technical deficiencies (e.g., holding times missed by a factor of two times the specified time limit, severe

calibration non-compliances, and extremely low analyte recoveries).

R — Indicates that the chemical may or may not be present. The positive analytical result reported by the
laboratory is considered to be unreliable and unusable. This qualifier is applied in cases of gross

technical deficiencies.

The preceding data qualifiers may be categorized as indicative of major or minor problems. Major
problems are defined as issues that result in the rejection of data and qualification with UR or R data
validation qualifiers. These data are considered invalid and are not used for decision-making purposes
unless they are used in a qualitative way and the use is justified and documented. Minor problems are
defined as issues resulting in the estimation of data and qualification with U, J, and UJ data validation
qualifiers. Estimated analytical results are considered to be suitable for decision-making purposes unless
the data use requirements are very stringent and the qualifier indicates a deficiency that is incompatible
with the intended data use. A U qualifier does not necessarily indicate that a data deficiency exists
because all non-detect values are flagged with the U qualifier regardless of whether a quality deficiency

has been detected.

3.1.2 Data Validation Qutputs

After data were validated, a list was developed of non-conformities requiring data qualifier flags that were
used to alert the data user to inaccurate or imprecise data. For situations in which several QC criteria
were out of specification, the data validator made professional judgments and/or comments on the validity
of the overall data package. The reviewer then prepared a technical memorandum presenting
qualification of the data, if necessary, and the rationale for making such qualifications. The net result was
a data package that had been carefully reviewed for its adherence to prescribed technical requirements.

Pertinent quality estimates are summarized in a more guantitative format in the following section.

3.1.3 Data Quality Review

DQIs are parameters that are monitored to help establish the quality of data generated during an

investigation. Some of the DQIs are generated from analysis of field samples (e.g., field duplicates) and
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some are generated from the analysis of laboratory samples (e.g., laboratory duplicates). Individually,
field and laboratory DQIs provide measures of the performance of the respective investigative operations
(field or laboratory). During data validation, individual QC results were evaluated. If individual QC results
were acceptable, no validation flag was assigned to an analytical result; otherwise, a flag indicating the
type of QC deficiency was assigned to the result. Table 3-1 lists all the data that were rejected and the
reasons for the rejections. This data is considered un-useable for any purposes. The semivolatile
compound pentachlorophenol is considered a poor responder, and several calibrations failed due to low
pentachlorophenol response. Table 3-2 lists all the data that were qualified and the reasons for the

qualification. The qualified data from Table 3-2 are useable for their intended purpose.

3.1.4 Completeness

Completeness is a measure of the number of valid samples or measurements that are available relative
to the number of samples or measurements that were intended to be generated. For this project,
completeness was measured on two different bases, samples collected and laboratory measurements,

as follows:

e Sample completeness was a measure of the usable samples collected compared to those intended
to be collected.

e Laboratory measurement completeness was a measure of the amount of usable, valid, laboratory

measurements obtained for each target analyte.
Usable, valid samples (or results) were those judged, after data assessment, to represent the sampling

populations and to not have been disqualified for use through data validation or additional data review.

Completeness was determined using the following equation:

%szxloo
T

where %C = percent completeness
V = number of samples (or results) determined to be valid
T = total number of planned samples (or results)

All samples proposed were collected during all four sampling rounds. The percent completeness (%C) for
laboratory measurement for all analytical fractions for all four rounds was 100, with the exception of
SW-846 Methods 8270C and 8270C-SIM. One 4-nitroaniline and six pentachlorophenol data points were
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rejected. With the seven rejected semivolatile data points, the laboratory completeness for semivolatiles

was approximately 98 percent, which is still greater than the 90 percent quality control level.

3.1.5 Sensitivity

The method detection limits (MDLSs) reported by the laboratory were less than the action limits specified
for the Connecticut Remediation Standards Regulations (RSRs) (January 1996 and October 24, 2005)
and NSB-NLON General Permit for the Discharge of Stormwater Associated with Industrial Activity
(DEP-PERD-GP-014, Issuance Date: October 1, 2002 and Modified Date: July 15, 2003). Therefore,

sensitivity specifications were not adversely affected for this project, and data quality objectives were met.

3.1.6 Laboratory Accuracy

Accuracy in the laboratory is measured through the comparison of a spiked sample or laboratory control
sample (LCS) result to a known or calculated value and is expressed as a percent recovery (%R). It was
also assessed by monitoring the analytical recovery of select surrogate compounds added to samples
that were analyzed by organic chromatographic methods. LCSs were used to assess the accuracy of
laboratory operations with minimal sample matrix effects. MS and surrogate compound analyses
measure the combined accuracy effects of the sample matrix, sample preparation, and sample
measurement. LCS and MS analyses were performed at a frequency of one per 20 associated samples.
Laboratory accuracy was assessed by comparing calculated %R values to accuracy control limits
specified by the laboratory.

Percent recovery is calculated using the following equation:

%R:@xloo

where %R = percent recovery
Ss = result of spiked sample
So = result of non-spiked sample
S = concentration of spiked amount.

All MS/MSD recovery, LCS/LCS duplicate(LCSD) recovery, and surrogate recovery non-compliances that
resulted in qualification of data are presented in Table 3-2. Although data are qualified due to MS/MSD,
LCS/LCSD, and surrogate recovery non-compliances, this is not expected to adversely affect data quality
because the data are still useable for risk assessment. Three pentachlorophenol data points were

rejected due to MS/MSD, LCS/LCSD, and/or surrogate recoveries less than 10 percent. These data are
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not useable for risk assessment because of low bias, and its affect on data quality will be assessed in the
risk assessment section of this report.

3.1.7 Laboratory Precision

Precision is a measure of the degree to which two or more measurements are in agreement and
describes the reproducibility of measurements of the same parameter for samples analyzed under similar

conditions.

Precision for chemical parameters is expressed as a relative percent difference (RPD), which is defined
as the ratio of the difference to the mean for the two values being evaluated. RPDs, typically expressed
as percentages, are used to evaluate both field and laboratory duplicate precision and are calculated as

follows:

IVi-v2|
RPD= 1~
(Vi+V2)/2

where RPD
V1, V2

relative percent difference

two results obtained by analyzing duplicate samples

The precision estimates obtained from duplicate field samples encompass the combined uncertainty
associated with sample collection, homogenization, splitting, handling, laboratory and field storage (as
applicable), preparation for analysis, and analysis. In contrast, precision estimates obtained from
analyzing duplicate laboratory samples incorporate only homogenization, subsampling, preparation for

analysis, laboratory storage (if applicable), and analysis uncertainties.

Field duplicate imprecision was noted for several parameters in several samples in Table 3-2. However,
none of these field duplicate non-compliances resulted in rejection of the data. All MS/MSD, LCS/LCSD,

and field duplicate precision data are considered useable for risk assessment.

3.1.8 Comparability

Comparability is defined as the confidence with which one data set can be compared with another (e.g.,
among sampling points and among sampling events). Comparability was achieved by using standardized
sampling and analysis methods, and standardized data reporting formats. Comparability of laboratory
measurements was achieved primarily through the use and documentation of standard sampling and

analytical methods. Results were reported in units that ensured comparability with previous data and with
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current state and federal standards and guidelines. Comparability of laboratory measurements was

assessed primarily through the use of QC samples and through adherence to the QA plan.

Calibration non-compliances occurred in the volatile, semivolatile, and metals fractions for several samples.
Six of the seven rejected data points are due to poor instrument response for semivolatile compounds
4-nitroaniline and pentachlorophenol. These compounds are considered poor responders by SW-846
Method 8270C. The low instrument responses for 4-nitroaniline and pentachlorophenol indicate a low bias,

and positive results for these compounds at the low end of the calibration curve may not be detected.

3.1.9 Representativeness

Representativeness is an expression of the degree to which data accurately and precisely depict the

actual characteristics of a population or environmental condition existing at the site.

The Site 23 Underdrain Metering Pit Sampling Work Plan (Tetra Tech, 2007a) and the use of
standardized sampling, sample handling, sample analysis, and data reporting procedures were designed
so that the final data would be accurate representations of actual site conditions. It is believed that all

reported data are adequately representative of site conditions.

3.2 QUALITY ASSURANCE/QUALITY CONTROL PROGRAM

Table 3-3 summarizes the actual detection limits achieved by the laboratory that analyzed the Year 1
groundwater samples. By comparing the required and achieved detection limits, it is evident that the
analyses performed by the project laboratory met the project requirements (i.e., achieved detection limits

less than remedial goals and monitoring criteria).

3.3 ANALYTICAL DATA EVALUATION

The results of the underdrain metering pit sampling events are discussed below. The analytical results
for the February 2008 sampling event are provided in Appendix B. The analytical results for Rounds 1
through 3 were previously provided in their respective quarterly reports (Tetra Tech, 2007b, 2007c, and
2008). The analytical data for all Year 1 quarterly sampling events are summarized in Table 3-3 and

Appendix C.

Round 1

Seven VOCs (bromodichloromethane, chloroform, cis-1,2-dichloroethene, isopropylbenzene, methyl
tert-butyl ether (MTBE), tetrachloroethene, and trichloroethene), one PAH (2-methylnaphthalene), 10

metals (aluminum, barium, calcium, iron, lead, magnesium, manganese, potassium, sodium, and zinc),
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and ETPH were detected during the Round 1 event in either the original or duplicate sample. The original
sample and duplicate sample concentrations were comparable, with the exception of
bromodichloromethane and selenium. Bromodichloromethane was detected in the original sample and
not in the duplicate sample. Selenium was detected in the filtered and unfiltered duplicate sample for
metals and not in the original sample. None of the detected concentrations exceeded any established
CTDEP criteria.

Because all Round 1 concentrations were in compliance with criteria, it was concluded that the
groundwater does not represent a significant risk to human health or the environment under current

conditions.

Round 2

Six VOCs (cyclohexane, cis-1,2-dichloroethene, isopropylbenzene, MTBE, tetrachloroethene, and
trichloroethene), no PAHSs, 15 metals (aluminum, arsenic, barium, calcium, chromium, copper, iron, lead,
magnesium, manganese, potassium, silver, sodium, vanadium, and zinc), and ETPH were detected
during the Round 2 event. All of the Round 2 results were in compliance with CTDEP criteria except for
arsenic in the unfiltered sample. Arsenic was detected at a concentration of 13.9 micrograms per liter
(ng/L) in the unfiltered sample, which exceeds the surface water protection criterion (4 pg/L). However,
arsenic was detected at 1.2 pg/L in the filtered sample, which is less than the criteria, and was not
detected at similar concentrations in previous or subsequent sampling events. Because the arsenic
concentration detected in the filtered sample was significantly less than the concentration detected in the
unfiltered sample, it is likely that the unfiltered arsenic concentration is a result of suspended solid
particles in the water and is not indicative of groundwater quality. Therefore, because all of the filtered
sample concentrations were in compliance with criteria, it was concluded that the groundwater did not

represent a significant risk to human health or the environment.

Round 3

Four VOCs (cis-1,2-dichloroethene, MTBE, tetrachloroethene, and trichloroethene), 20 PAHs (1-
methylnaphthalene, 2-methylnaphthalene, 4-nitroaniline, acenaphthene, anthracene,
benzo(a)anthracene, benzo(a)pyrene, benzo(b)flouranthene, benzo(g,h,i)perylene, benzo(k)flouranthene,
chrysene, dibenzo(a,h)anthracene, fluoranthene, fluorene, hexachlorobenzene, hexachlorobutadiene,
indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, pyrene), 12 metals (aluminum, barium, calcium,
chromium, cobalt, iron, magnesium, manganese, nickel, potassium, sodium, and zinc), and ETPH were
detected during the Round 3 event. Round 3 was the only event which PAHs were detected at significant
concentrations. Concentrations were less than criteria except for seven PAH concentrations as shown in

Table 3-3. Concentrations of PAHs exceeded Surface Water Protection Criteria but were all low (approx.
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1 pg/L or less). Similar concentrations of PAHs were detected once before in May 2001 during a series
of four sampling rounds conducted by another Navy contractor after the metering pit was installed.
Although 21 PAHs were detected in sample S23GWMPM-03, only three PAHs were detected in the field
duplicate sample, and none of those detections exceeded of Surface Water Protection Criteria. The
discrepancy between the original sample and field duplicate may indicate that the PAH results are not
truly indicative of groundwater quality. The sample collection technicians have noted that an orange/rust
colored floc forms in the bottom of the manhole between sampling events. Every attempt is made to limit
collection of the floc with the groundwater; however, it is thought that the sampling technique disturbed
the floc, which resulted in sediment particles being collected with the aqueous sample. The PAHs could
then have been bound to the sediment particles. Both filtered and unfiltered samples were collected for
inorganics analysis because it was anticipated that sediment particles in the aqueous samples may be
problematic. The inorganic data show that there have been fewer detections of metals in filtered samples

than in unfiltered samples, which suggests that sediment particles are present to some extent.

Based on the discrepancy between the original sample and field duplicate results and the low levels of
PAHSs detected, it was concluded that the PAH results were not indicative of groundwater quality and that
the groundwater does not represent a significant risk to human health or the environment. To confirm
that the PAH results are related to sediment particles, it was recommended that both total and filtered

PAH samples be collected during the Round 4 sampling event.

A discrepancy between the original and field duplicate results for ETPH was also identified. The original
sample result for ETPH was non-detect; however, the concentration in the field duplicate was 1600 pg/L,
which also supports the possibility that sediment particles could be affecting the results. The detection of
ETPH in the field duplicate was less than the allowable concentration listed in the general stormwater

permit of 2,500 pg/L (for oil and grease).

In addition to the discrepancy between sample and duplicate results for hexachlorobenzene (1.2 pg/L and
0.2 U pg/L), as was the case for many PAHs, it was noted during Round 3 that the detection limit for
hexachlorobenzene in the duplicate sample was greater than the Connecticut Surface Water Protection
Criterion (0.077 pg/L). The reported detection limit (0.2 pg/L) is the practical quantitation limit (PQL) for
Method SW-846 8270C SIM performed by the project laboratory. This method is typically used by
commercial laboratories to obtain the lowest possible detection limit. Therefore, because the Surface
Water Protection Criteria (0.077 pg/L) is approximately one order of magnitude less than the PQL, current
technology available to commercial laboratories is not able to reach the required detection limit.
According to 22a-133k-3(f)(4)(B) of the Connecticut RSRs, compliance with groundwater criterion can be
shown when the detected concentration is less than the lowest concentration that can be consistently and

accurately quantified (i.e., the lowest detection limit achievable by current analytical methods). Therefore,
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it was concluded that the 0.2 pg/L detection limit could be used as a surrogate Surface Water Protection

Criterion for hexachlorobenzene.

Because of the anomalous Round 3 results, the impact of Site 23 groundwater on human health and the

environment was inconclusive.

Round 4

Five VOCs (benzene, cis-1,2-dichloroethene, MTBE, tetrachloroethene, and trichloroethene) and 12
metals (aluminum, arsenic, barium, calcium, cobalt, iron, magnesium, manganese, nickel, potassium,
sodium, and zinc) were detected during the Round 4 sampling event. None of the detected

concentrations exceeded any established Connecticut criteria.

Both filtered and unfiltered samples were collected for PAH and ETPH analysis during Round 4 to verify
Round 3 results suspected to be related to suspended sediment particles. Fewer PAHs were detected
during Round 4 than Round 3 and four of five PAH concentrations detected during Round 4 were less
than Round 3 concentrations. Unlike Round 3 when seven PAHs were detected above established
CTDERP criteria, the PAH concentrations detected during Round 4 did not exceed any established CTDEP
criteria. ETPH was not detected in either the unfiltered or filtered sample during Round 4 compared to a
detection of 1,600 pg/L during Round 3. The Round 4 PAH and ETPH results were also similar to the
data collected during Rounds 1 and 2, which supports the theory that the Round 3 results were
anomalous. However, it should be noted that during Round 4, no PAHs were detected in the unfiltered
sample, but five PAHs were detected in the filtered sample. This data suggests that a factor (e.g., filter,
bottleware, or laboratory equipment) other than suspended sediment particles contributed to the PAHs
detected during Round 4. A similar factor may have caused the anomalous Round 3 results. Therefore,
the Round 4 results suggest that a factor other than suspended sediments in the sample may have

caused the anomalous results during Round 3.

Therefore, because all of the Round 4 sample concentrations were in compliance with the criteria, it was
concluded that groundwater does not represent a significant risk to human health or the environment

under current conditions.

3.4 STATISTICAL/TREND ANALYSIS

It was anticipated that statistical or trend analysis would be performed for the Site 23 data; however,
because of the limited number of contaminants detected and the inconsistent/infrequent detection of
chemicals in excess of criteria, no statistical or trend analysis is warranted. This type of analysis may be

performed in the future if additional data are collected and the results indicate the need for the analysis.

060809/P 3-9 CTO 73



SEPTEMBER 2008

3.5 MEMORANDUM REGARDING HUMAN HEALTH RISKS ASSOCIATED WITH SITE 23
GROUNDWATER (MAY 19, 2008)

The following section summarizes the human health risk assessment (HHRA) memoranda that were
completed to evaluate potential for adverse impacts on human health resulting from exposure to

contaminated groundwater at Site 23. The complete memorandum is provided in Appendix D.

Historical and current information pertaining to Site 23 groundwater were reviewed to determine if Site 23
groundwater poses a threat to human health and the environment. Historical information reviewed as
part of the evaluation included the Basewide Groundwater Operable Unit Remedial Investigation Report
(BGOURI) (Tetra Tech, 2002) and data collected as part of the storm sewer rehabilitation (FWEC, 2001).
Current data reviewed included the year of underdrain metering pit data collected through February 2008.
USEPA and CTDEP guidance updated since the BGOURI were used in the evaluation.

The conclusions of the evaluation are as follows:

e The Human Health Risk Assessment (HHRA) performed during the BGOURI evaluated potential
risks from exposures to groundwater by construction workers and hypothetical residents, although it
is unlikely that direct contact exposures to Site 23 groundwater would occur based on current and
expected future site use. Cumulative risks were less than or within USEPA and CTDEP acceptable
levels. However, chemical-specific risks for tetrachloroethene exceeded the CTDEP target level for
individual chemicals, although the maximum detected concentration of tetrachloroethene was less
than its CTDEP Remediation Standard Regulations (RSR) (5 pgiL). Concentrations of
tetrachloroethene in Site 23 groundwater have decreased from 3 pg/L in the BGOURI to 0.3 pg/L
during Round 4 sampling. Chemical-specific risks associated with tetrachloroethene would now be

less than the CTDEP target level for individual chemicals.

¢ Human Health Risk Assessment guidance has been revised since the BGOURI HHRA was prepared

but the changes in the guidance would not change the conclusions of the HHRA.

e Concentrations of chemicals in groundwater samples after the storm sewer rehabilitation were
greatest in samples collected in August and October 2000, right after completion of construction and

decreased significantly in subsequent sampling rounds.
e Concentrations of all chemicals detected in groundwater during the first year of the underdrain
metering pit sampling were less than CTDEP Surface Water Protection and Volatilization Criteria with

the exception of arsenic and several PAHs. The concentration of total arsenic in the Round 2 sample
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exceeded the Surface Water Protection Criteria although the concentration of arsenic in the filtered
sample was less than the Surface Water Protection Criterion. The arsenic detected in the unfiltered
sample is believed to be a result of suspended solid particles in the water and the filtered sample is
more indicative of groundwater quality. Concentrations of acenaphthylene, benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, hexachlorobenzene, and
phenanthrene exceeded the Surface Water Protection Criterion. These chemicals were not detected
in the duplicate sample collected in Round 3 and these chemicals were not detected in the Round 4

sample.

e In general, concentrations of chemicals in Site 23 groundwater have decreased over time except as
noted above.

o Potential risks for construction workers exposed to Site 23 groundwater are still acceptable using the
analytical results from the four rounds of quarterly sampling. Potential risks for hypothetical residents
exposed to Site 23 groundwater exceed acceptable levels, although Site 23 is not suitable for
residential development.

Based on existing information, under current and expected land use, Site 23 groundwater does not pose
a significant threat to human health or the environment. Adverse health effects are possible under
hypothetical residential land use.

3.6 MEMORANDUM REGARDING VAPOR INTRUSION EVALUATION FOR GROUNDWATER
AT OPERABLE UNIT 9 (MAY 30, 2008)

Groundwater data from Site 23, which is within operable unit (OU) 9, was evaluated to determine if there
were unacceptable risks associated with vapor intrusion into buildings. The complete memorandum for
OU9 is provided in Appendix E. Data from a total of eight sites (i.e., 2, 3, 7, 14, 15, 18, 20, and 23) were
evaluated in the memorandum, but only the risk results for Site 23, which are called out in separate

sections of the memorandum, are applicable to this report.

The most recent groundwater data that was available for the site were used in the evaluation.
Concentrations of volatile organic compounds (VOCs) in groundwater were compared to screening
criteria for vapor intrusion. Screening criteria were obtained from USEPA’'s OSWER Draft Guidance for
Evaluating the Vapor Intrusion into Indoor Air from Groundwater and Soils (Subsurface Vapor Intrusion
Guidance), November 2002, CTDEP’s Proposed Revisions - Connecticut's Remediation Standard
Regulations Volatilization Criteria, March 2003, and USEPA Region | (USEPA, 2008). The screening
criteria are for residential exposures and are based on an incremental lifetime cancer risk (ILCR) of 1 x

10° or a hazard index (HI) of 1. |If the risk-based screening criterion is less than the Maximum
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Contaminant Level (MCL) the 2002 EPA guidance recommends using the MCL as the screening level.
However, USEPA Region | guidance does not allow for MCLs to be used as screening criteria. USEPA
Region | provided risk-based screening levels for those cases where the USEPA draft guidance
recommended MCLs as screening levels. If chemicals were detected at concentrations exceeding either
screening criteria, the chemicals were further evaluated using USEPA’s Johnson and Ettinger Vapor

Intrusion Model.

Year 1 quarterly groundwater data were used to evaluate the potential for vapor intrusion at Site 23.
Concentrations of chloroform detected in one sample and trichloroethene detected in four samples
exceeded the USEPA screening criteria. Therefore, chloroform and trichloroethene were further

evaluated using the Johnson and Ettinger Vapor Intrusion Model.

Residential exposures, at Site 23 the ILCR for chloroform of 2 x 10 and trichloroethene of 4 x 10° based
on the draft USEPA toxicity criteria are less than the CTDEP acceptable level for cumulative exposures
but exceed the CTDEP acceptable level of 1 x 10°® for individual chemicals. The ILCR for trichloroethene
for residential exposures based on the California Environmental Protection Agency (Cal EPA) toxicity
value and ILCRs for industrial exposures for trichloroethene and vinyl chloride are all less than 1 x 10°.
Also the maximum detected concentration of chloroform in groundwater samples at Site 23 of 3 pg/L is

less than the residential CTDEP RSR of 26 pg/L for vapor intrusion.

Modeling results showed that cancer risks for chloroform under a residential scenario were within USEPA
acceptable levels but exceeded CTDEP acceptable levels. Cancer risks for trichloroethene based upon
California EPA toxicity criteria were within USEPA and CTDEP acceptable levels for residential and
industrial scenarios but cancer risks for a residential scenario based on draft USEPA toxicity criteria
exceeded CTDEP acceptable levels. Further Applicable or Relevant and Appropriate Requirements
(ARARs) showed that vapor intrusion is not an issue at Site 23. No further action is required for vapor

intrusion issues.
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TABLE 3-1

DATA REJECTION AND REASONS FOR REJECTIONS
SITE 23 UNDERDRAIN METERING PIT
NSB-NLON, GROTON, CONNECTICUT

SAMPLE RESULT VALIDATION UALIFICATION
SAMPLE NUMBER PARAMETER (WGIL) QUALIFIER Q CODE REASON FOR QUALIFICATION
S23GWMPM-03-D 4-NITROANILINE 1 UR C Calibration non-compliance.
Calibration non-compliance, MS/MSD
recovery noncompliance, and
S23GWMPMO01 PENTACHLOROPHENOL 1 UR CDE LCS/LCSD recovery non-compliance.
Calibration non-compliance and
S23GWMPMO01-D PENTACHLOROPHENOL 1 UR CE LCS/LCSD recovery non-compliance.
S23GWMPMO02 PENTACHLOROPHENOL 1 UR C Calibration non-compliance.
S23GWMPM-03 PENTACHLOROPHENOL 1 UR C Calibration non-compliance
S23GWMPM-03-D PENTACHLOROPHENOL 1 UR C Calibration non-compliance
S23GWMPMO04 PENTACHLOROPHENOL 1 UR R Surrogate recovery non-compliance.

MS/MSD = Matrix spike/matrix spike duplicate

LCS/LCSD = Laboratory control sample/LCS duplicate




TABLE 3-2
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S23GWMPMO01 2,4-DIMETHYLPHENOL 10 UJ D MS/MSD recovery non-compliance
S23GWMPMO01 2,4-DINITROPHENOL 25 UJ C Calibration non-compliance.
S23GWMPMO01 2-METHYLNAPHTHALENE 0.17 J p Uncertainty near the detection limit.
S23GWMPMO01 4-NITROPHENOL 25 UJ C Calibration non-compliance.
S23GWMPMO01 ALUMINUM 20.4 J p Uncertainty near the detection limit.
S23GWMPMO01 ANTIMONY 2.3 U A Laboratory blank contamination.
S23GWMPMO01 ARSENIC 3.7 U A Laboratory blank contamination.
S23GWMPMO01 ARSENIC 3.5 U A Laboratory blank contamination.
S23GWMPMO01 BENZO(A)PYRENE 0.2 UJ D MS/MSD recovery non-compliance
S23GWMPMO01 BENZO(G,H,)PERYLENE 0.2 uJ D MS/MSD recovery non-compliance
S23GWMPMO01 BENZO(K)FLUORANTHENE 0.2 UJ C Calibration non-compliance.
S23GWMPMO1 BIS(2-ETHYLHEXYL)PHTHALATE 1 uJ cD Calibration non-compliance and MS/MSD

recovery non-compliance

S23GWMPMO01 BROMODICHLOROMETHANE 0.3 J P Uncertainty near the detection limit.
S23GWMPMO01 CHLOROETHANE 0.5 uJ C Calibration non-compliance.
S23GWMPMO01 CHLOROFORM 3 J G Field duplicate imprecision.
S23GWMPMO01 CHROMIUM 0.94 U A Laboratory blank contamination.
S23GWMPMO01 CHROMIUM 1.2 U A Laboratory blank contamination.
S23GWMPMO01 CIS-1,2-DICHLOROETHENE 0.3 J P Uncertainty near the detection limit.
S23GWMPMO01 COBALT 0.84 U A Laboratory blank contamination.
S23GWMPMO01 COBALT 0.67 U A Laboratory blank contamination.
S23GWMPMO01 COPPER 3 U A Laboratory blank contamination.
S23GWMPMO01 COPPER 14.9 U A Laboratory blank contamination.
S23GWMPMO01 DIBENZO(A,H) ANTHRACENE 0.2 UJ D MS/MSD recovery non-compliance
S23GWMPMO01 DI-N-OCTYL PHTHALATE 10 UJ C Calibration non-compliance.
S23GWMPMO01 INDENO(1,2,3-CD)PYRENE 0.2 UJ D MS/MSD recovery non-compliance
S23GWMPMO01 ISOPROPYLBENZENE 0.1 J P Uncertainty near the detection limit.
S23GWMPMO01 LEAD 1.3 J P Uncertainty near the detection limit.
S23GWMPMO01 MERCURY 0.03 U A Laboratory blank contamination.
S23GWMPMO01 MERCURY 0.03 U A Laboratory blank contamination.
S23GWMPMO01 METHYLENE CHLORIDE 0.5 UJ C Calibration non-compliance.
S23GWMPMO01 NICKEL 1 U A Laboratory blank contamination.
S23GWMPMO01 NICKEL 1.1 U A Laboratory blank contamination.
S23GWMPMO01 TETRACHLOROETHENE 0.3 J P Uncertainty near the detection limit.
S23GWMPMO01 THALLIUM 0.99 U A Laboratory blank contamination.
S23GWMPMO01 THALLIUM 1.2 U A Laboratory blank contamination.
S23GWMPMO01 TPH (C09-C36) 55 J P Uncertainty near the detection limit.
S23GWMPMO01 TRICHLOROETHENE 0.4 J P Uncertainty near the detection limit.
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S23GWMPMO01 TRICHLOROFLUOROMETHANE 0.5 uJ C Calibration non-compliance.
S23GWMPMO01 VANADIUM 1.3 U A Laboratory blank contamination.
S23GWMPMO01 VANADIUM 0.7 U A Laboratory blank contamination.
S23GWMPMO01 ZINC 21.3 J C Calibration non-compliance.
S23GWMPMO01 ZINC 214 J C Calibration non-compliance
S23GWMPMO01-D 2,4-DINITROPHENOL 25 UJ C Calibration non-compliance.
S23GWMPMO01-D 2-METHYLNAPHTHALENE 0.16 J p Uncertainty near the detection limit.
S23GWMPMO01-D 4-NITROPHENOL 25 UJ C Calibration non-compliance.
S23GWMPMO01-D ALUMINUM 36.7 J p Uncertainty near the detection limit.
S23GWMPMO01-D ANTIMONY 1.5 U A Laboratory blank contamination.
S23GWMPMO01-D ANTIMONY 1.6 U A Laboratory blank contamination.
S23GWMPMO01-D ARSENIC 3 U A Laboratory blank contamination.
S23GWMPMO01-D ARSENIC 2.2 U A Laboratory blank contamination.
S23GWMPMO01-D BENZO(K)FLUORANTHENE 0.2 UJ C Calibration non-compliance.
S23GWMPMO01-D BIS(2-ETHYLHEXYL)PHTHALATE 1 UJ C Calibration non-compliance.
S23GWMPMO01-D CHLOROETHANE 0.5 UJ C Calibration non-compliance.
S23GWMPMO01-D CHLOROFORM 2 J G Field duplicate imprecision.
S23GWMPMO01-D CHROMIUM 0.81 U A Laboratory blank contamination.
S23GWMPMO01-D CHROMIUM 0.44 U A Laboratory blank contamination.
S23GWMPMO01-D CIS-1,2-DICHLOROETHENE 0.2 J p Uncertainty near the detection limit.
S23GWMPMO01-D COBALT 0.64 U A Laboratory blank contamination.
S23GWMPMO01-D COBALT 0.86 U A Laboratory blank contamination.
S23GWMPMO01-D COPPER 3 U A Laboratory blank contamination.
S23GWMPMO01-D COPPER 2.2 U A Laboratory blank contamination.
S23GWMPMO01-D DI-N-OCTYL PHTHALATE 10 uJ C Calibration non-compliance.
S23GWMPMO01-D ISOPROPYLBENZENE 0.09 J p Uncertainty near the detection limit.
S23GWMPMO01-D LEAD 1.8 J p Uncertainty near the detection limit.
S23GWMPMO01-D MERCURY 0.04 U A Laboratory blank contamination.
S23GWMPMO01-D MERCURY 0.04 U A Laboratory blank contamination.
S23GWMPMO01-D METHYLENE CHLORIDE 0.5 UJ C Calibration non-compliance.
S23GWMPMO01-D NICKEL 0.77 U A Laboratory blank contamination.
S23GWMPMO01-D NICKEL 0.88 U A Laboratory blank contamination.
S23GWMPMO01-D SELENIUM 2 J p Uncertainty near the detection limit.
S23GWMPMO01-D SELENIUM 1.7 J p Uncertainty near the detection limit.
S23GWMPMO01-D TETRACHLOROETHENE 0.3 J p Uncertainty near the detection limit.
S23GWMPMO01-D THALLIUM 2.3 U A Laboratory blank contamination.
S23GWMPMO01-D THALLIUM 0.93 U A Laboratory blank contamination.
S23GWMPMO01-D TRICHLOROETHENE 0.3 J p Uncertainty near the detection limit.
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S23GWMPMO01-D TRICHLOROFLUOROMETHANE 0.5 UJ C Calibration non-compliance.
S23GWMPMO01-D VANADIUM 1.4 U A Laboratory blank contamination.
S23GWMPMO01-D VANADIUM 0.56 U A Laboratory blank contamination.
S23GWMPMO01-D ZINC 19.5 J C Calibration non-compliance.
S23GWMPM02 2,4,6-TRICHLOROPHENOL 10 UJ D MS/MSD recovery non-compliance
S23GWMPM02 2,4-DIMETHYLPHENOL 10 UJ D MS/MSD recovery non-compliance
S23GWMPM02 2,4-DINITROPHENOL 25 UJ C Calibration non-compliance.
S23GWMPM02 2-CHLOROPHENOL 10 UJ D MS/MSD recovery non-compliance
S23GWMPMO02 4,6-DINITRO-2-METHYLPHENOL 25 uJ C Calibration non-compliance.
S23GWMPM02 4-NITROANILINE 1 UJ C Calibration non-compliance.
S23GWMPM02 ALUMINUM 21.3 J p Uncertainty near the detection limit.
S23GWMPM02 ARSENIC 1.2 J p Uncertainty near the detection limit.
S23GWMPM02 BUTYL BENZYL PHTHALATE 10 UJ C Calibration non-compliance.
S23GWMPM02 CADMIUM 0.64 U A Laboratory blank contamination.
S23GWMPM02 CHROMIUM 0.3 J p Uncertainty near the detection limit.
S23GWMPMO02 CIS-1,2-DICHLOROETHENE 0.3 J p Uncertainty near the detection limit.
S23GWMPM02 COBALT 0.47 J p Uncertainty near the detection limit.
S23GWMPM02 COPPER 0.7 U A Laboratory blank contamination.
S23GWMPM02 CYCLOHEXANE 0.1 J p Uncertainty near the detection limit.
S23GWMPM02 ISOPROPYLBENZENE 0.1 J p Uncertainty near the detection limit.
S23GWMPM02 LEAD 1.1 U A Laboratory blank contamination.
S23GWMPM02 METHYL TERT-BUTYL ETHER 0.4 J p Uncertainty near the detection limit.
S23GWMPM02 NICKEL 0.78 J p Uncertainty near the detection limit.
S23GWMPM02 SELENIUM 2.4 U A Laboratory blank contamination.
S23GWMPM02 TETRACHLOROETHENE 0.4 J p Uncertainty near the detection limit.
S23GWMPM02 THALLIUM 0.98 U A Laboratory blank contamination.
S23GWMPM02 THALLIUM 1.7 U A Laboratory blank contamination.
S23GWMPM02 TPH (C09-C36) 140 J D MS/MSD recovery non-compliance
S23GWMPM02 TRICHLOROETHENE 0.5 J p Uncertainty near the detection limit.
S23GWMPM-03 1-METHYLNAPHTHALENE 0.96 J D MS/MSD recovery non-compliance
S23GWMPM-03 2,2'-OXYBIS(1-CHLOROPROPANE) 10 UJ H Holding time exceedance.
S23GWMPM-03 2,4,5-TRICHLOROPHENOL 25 UJ H Holding time exceedance.
S23GWMPM-03 2,4,6-TRICHLOROPHENOL 10 UJ H Holding time exceedance.
S23GWMPM-03 2,4-DICHLOROPHENOL 10 UJ H Holding time exceedance.
S23GWMPM-03 2,4-DIMETHYLPHENOL 10 uJ DH MS/MSD recovery non-compliance and

holding time exceedance.

S23GWMPM-03 2,4-DINITROPHENOL 25 UJ H Holding time exceedance.
S23GWMPM-03 2,4-DINITROTOLUENE 10 UJ H Holding time exceedance.
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S23GWMPM-03 2,6-DINITROTOLUENE 10 UJ H Holding time exceedance.
S23GWMPM-03 2-CHLORONAPHTHALENE 10 UJ H Holding time exceedance.
S23GWMPM-03 2-CHLOROPHENOL 10 uJ DH MS/MSD recovery non-compliance and
holding time exceedance.
S23GWMPM-03 2-METHYLNAPHTHALENE 11 J DG MS/MSD recovery non-compliance and
field duplicate imprecision.
S23GWMPM-03 2-METHYLPHENOL 10 UJ H Holding time exceedance.
S23GWMPM-03 2-NITROANILINE 25 UJ H Holding time exceedance.
S23GWMPM-03 2-NITROPHENOL 10 UJ H Holding time exceedance.
S23GWMPM-03 384-METHYLPHENOL 10 uJ DH MS/MSD recovery non-compliance and
holding time exceedance.
S23GWMPM-03 3,3-DICHLOROBENZIDINE 10 uJ H Holding time exceedance.
S23GWMPM-03 3-NITROANILINE 25 UJ CH Calibration pon—compliance and holding
time exceedance.
S23GWMPM-03 4,6-DINITRO-2-METHYLPHENOL 25 uJ H Holding time exceedance.
S23GWMPM-03 4-BROMOPHENYL PHENYL ETHER 10 uJ H Holding time exceedance.
S23GWMPM-03 4-CHLORO-3-METHYLPHENOL 10 UJ H Holding time exceedance.
S23GWMPM-03 4-CHLOROANILINE 10 uJ CH Calibration non-compliance and holding
time exceedance.
S23GWMPM-03 4-CHLOROPHENYL PHENYL ETHER 10 uJ H Holding time exceedance.
Calibration non-compliance, MS/MSD
S23GWMPM-03 4-NITROANILINE 0.75 J CDP recovery non-compliance, and uncertainty
near the detection limit.
S23GWMPM-03 4-NITROPHENOL o5 UJ CH Calibration non-compliance and holding
time exceedance.
S23GWMPM-03 ACENAPHTHENE 0.83 J G Field duplicate imprecision.
S23GWMPM-03 ACENAPHTHYLENE 0.9 J G Field duplicate imprecision.
S23GWMPM-03 ANTHRACENE 0.92 J G Field duplicate imprecision.
S23GWMPM-03 ANTIMONY 1.8 U A Laboratory blank contamination.
S23GWMPM-03 ARSENIC 2.2 U A Laboratory blank contamination.
S23GWMPM-03 ARSENIC 1.9 U A Laboratory blank contamination.
S23GWMPM-03 BENZO(A)ANTHRACENE 1 J G Field duplicate imprecision.
S23GWMPM-03 BENZO(A)PYRENE 0.35 J D MS/MSD recovery non-compliance
S23GWMPM-03 BENZO(B)FLUORANTHENE 0.64 J DG MS/MSD recovery non-compliance and
field duplicate imprecision.
S23GWMPM-03 BENZO(K)FLUORANTHENE 0.53 J D MS/MSD recovery non-compliance
S23GWMPM-03 BIS(2-CHLOROETHOXY)METHANE 10 UJ H Holding time exceedance.
S23GWMPM-03 BIS(2-CHLOROETHYL)ETHER 10 UJ H Holding time exceedance.
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S23GWMPM-03 BUTYL BENZYL PHTHALATE 10 UJ H Holding time exceedance.
S23GWMPM-03 CARBAZOLE 10 UJ H Holding time exceedance.
S23GWMPM-03 CHRYSENE 0.76 J G Field duplicate imprecision.
S23GWMPM-03 CIS-1,2-DICHLOROETHENE 0.2 J p Uncertainty near the detection limit.
S23GWMPM-03 COPPER 0.44 U A Laboratory blank contamination.
S23GWMPM-03 DIBENZO(A,H)ANTHRACENE 0.14 J DP MS/MSD recovery non-compliance and
uncertainty near the detection limit.
S23GWMPM-03 DIBENZOFURAN 10 UJ H Holding time exceedance.
S23GWMPM-03 DIETHYL PHTHALATE 10 UJ H Holding time exceedance.
S23GWMPM-03 DIMETHYL PHTHALATE 10 UJ H Holding time exceedance.
S23GWMPM-03 DI-N-BUTYL PHTHALATE 10 uJ H Holding time exceedance.
S23GWMPM-03 DI-N-OCTYL PHTHALATE 10 UJ H Holding time exceedance.
S23GWMPM-03 FLUORANTHENE 11 J DG MS/MSD recovery non-compliance and
field duplicate imprecision.
S23GWMPM-03 FLUORENE 0.97 J DG MS/MSD recovery non-compliance and
field duplicate imprecision.
S23GWMPM-03 HEXACHLOROBENZENE 1.2 J DG MS/MSD recovery non-compliance and
field duplicate imprecision.
S23GWMPM-03 HEXACHLOROBUTADIENE 0.64 J DP MS/MSD recovery non-compliance and
uncertainty near the detection limit.
S23GWMPM-03 HEXACHLOROCYCLOPENTADIENE 10 uJ H Holding time exceedance.
S23GWMPM-03 HEXACHLOROETHANE 10 uJ H Holding time exceedance.
S23GWMPM-03 ISOPHORONE 10 uUJ H Holding time exceedance.
S23GWMPM-03 LEAD 2.5 U A Laboratory blank contamination.
S23GWMPM-03 LEAD 2.1 U A Laboratory blank contamination.
S23GWMPM-03 NAPHTHALENE 1 DG MS/MSD recovery non-compliance and
field duplicate imprecision.
S23GWMPM-03 NITROBENZENE 10 uJ H Holding time exceedance.
S23GWMPM-03 N-NITROSO-DI-N-PROPYLAMINE 10 uJ H Holding time exceedance.
S23GWMPM-03 N-NITROSODIPHENYLAMINE 10 uJ H Holding time exceedance.
S23GWMPM-03 OIL & GREASE - HEM 1.2 uJ D MS/MSD recovery non-compliance
S23GWMPM-03 PHENANTHRENE 0.98 J DG MS/MSD recovery non-compliance and
field duplicate imprecision.
S23GWMPM-03 PHENOL 10 UJ H Holding time exceedance.
S23GWMPM-03 PYRENE 0.84 J DG MS/MSD recovery non-compliance and
field duplicate imprecision.
S23GWMPM-03 TETRACHLOROETHENE 0.3 J P Uncertainty near the detection limit.
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S23GWMPM-03 TOTAL PETROLEUM HYDROCARBONS 160 U A Laboratory blank contamination.
S23GWMPM-03 TRICHLOROETHENE 0.4 J p Uncertainty near the detection limit.
S23GWMPM-03 TRICHLOROFLUOROMETHANE 0.5 UJ C Calibration non-compliance.
S23GWMPM-03 VANADIUM 0.34 U A Laboratory blank contamination.
S23GWMPM-03-D 1,1,2-TRICHLOROETHANE 0.5 UJ R Surrogate recovery non-compliance.
S23GWMPM-03-D 1-METHYLNAPHTHALENE 0.048 J p Uncertainty near the detection limit.
S23GWMPM-03-D 2,4-DINITROPHENOL 25 UJ C Calibration non-compliance.
S23GWMPM-03-D 2-METHYLNAPHTHALENE 0.2 uJ G Field duplicate imprecision.
S23GWMPM-03-D 3,3'-DICHLOROBENZIDINE 10 UJ C Calibration non-compliance.
S23GWMPM-03-D 3-NITROANILINE 25 UJ C Calibration non-compliance.
S23GWMPM-03-D 4,6-DINITRO-2-METHYLPHENOL 25 UJ C Calibration non-compliance.
S23GWMPM-03-D 4-NITROPHENOL 25 UJ C Calibration non-compliance.
S23GWMPM-03-D ACENAPHTHENE 0.029 J GP Field duplicate imprecision and.
uncertainty near the detection limit.
S23GWMPM-03-D ACENAPHTHYLENE 0.2 UJ G Field duplicate imprecision.
S23GWMPM-03-D ANTHRACENE 0.2 UJ G Field duplicate imprecision.
S23GWMPM-03-D ANTIMONY 1.1 U A Laboratory blank contamination.
S23GWMPM-03-D ANTIMONY 1.3 U A Laboratory blank contamination.
S23GWMPM-03-D ARSENIC 4.7 U A Laboratory blank contamination.
S23GWMPM-03-D ARSENIC 1.1 U A Laboratory blank contamination.
S23GWMPM-03-D BENZO(A)ANTHRACENE 0.042 uJ G Field duplicate imprecision.
S23GWMPM-03-D BENZO(B)FLUORANTHENE 0.078 uJ G Field duplicate imprecision.
S23GWMPM-03-D CHRYSENE 0.2 uJ G Field duplicate imprecision.
S23GWMPM-03-D CIS-1,3-DICHLOROPROPENE 0.5 uJ R Surrogate recovery non-compliance.
S23GWMPM-03-D COPPER 0.68 U A Laboratory blank contamination.
S23GWMPM-03-D ETHYLBENZENE 0.5 uJ R Surrogate recovery non-compliance.
S23GWMPM-03-D FLUORANTHENE 0.2 uJ G Field duplicate imprecision.
S23GWMPM-03-D FLUORENE 0.2 UJ G Field duplicate imprecision.
S23GWMPM-03-D HEXACHLOROBENZENE 0.2 UJ G Field duplicate imprecision.
S23GWMPM-03-D HEXACHLOROCYCLOPENTADIENE 10 uJ C Calibration non-compliance.
S23GWMPM-03-D ISOPROPYLBENZENE 0.5 uJ R Surrogate recovery non-compliance.
S23GWMPM-03-D LEAD 2.2 U A Laboratory blank contamination.
S23GWMPM-03-D LEAD 2.8 U A Laboratory blank contamination.
S23GWMPM-03-D NAPHTHALENE 0.088 GP Field duplicate imprecision and
uncertainty near the detection limit.
S23GWMPM-03-D PHENANTHRENE 0.2 UJ G Field duplicate imprecision.
S23GWMPM-03-D PYRENE 0.2 UJ G Field duplicate imprecision.
S23GWMPM-03-D SELENIUM 2.3 U A Laboratory blank contamination.




TABLE 3-2

DATA QUALIFICATION AND REASONS FOR QUALIFICATIONS

SITE 23 UNDERDRAIN METERING PIT
NSB-NLON, GROTON, CONNETICUT

PAGE 7 OF 9
VALIDATION
SAMPLE NUMBER PARAMETER SAMPLE RESULT (uG/L) QUALIFIER QUALIFICATION CODE REASON FOR QUALIFICATION
S23GWMPM-03-D STYRENE 0.5 UJ R Surrogate recovery non-compliance.
S23GWMPM-03-D TETRACHLOROETHENE 0.2 J PR Uncertainty near the detection limit and
surrogate recovery non-compliance.
S23GWMPM-03-D TOLUENE 0.5 UJ R Surrogate recovery non-compliance.
S23GWMPM-03-D TOTAL PETROLEUM HYDROCARBONS 1600 J G Field duplicate imprecision.
S23GWMPM-03-D TOTAL XYLENES 0.5 uJ R Surrogate recovery non-compliance.
S23GWMPM-03-D TRANS-1,3-DICHLOROPROPENE 0.5 uJ R Surrogate recovery non-compliance.
S23GWMPM-03-D TRICHLOROETHENE 03 3 PR Uncertainty near the detection ||_m|t and
surrogate recovery non-compliance.

S23GWMPM-03-D TRICHLOROFLUOROMETHANE 0.5 UJ C Calibration non-compliance.
S23GWMPM04 1-METHYLNAPHTHALENE 0.093 J p Uncertainty near the detection limit.
S23GWMPM04 2,2'-OXYBIS(1-CHLOROPROPANE) 10 UJ H Holding time exceedance.
S23GWMPM04 2,4,5-TRICHLOROPHENOL 26 UJ H Holding time exceedance.
S23GWMPMO4 2,4,6-TRICHLOROPHENOL 10 uJ DH MS/MSD recovery non-compliance and

holding time exceedance.
S23GWMPMO4 2,4-DICHLOROPHENOL 10 uJ DH MS/MSD recovery non-compliance and

holding time exceedance.
S23GWMPMO4 2,4-DIMETHYLPHENOL 10 uJ DH MS/MSD recovery non-compliance and

holding time exceedance.
S23GWMPM04 2,4-DINITROPHENOL 26 UJ H Holding time exceedance.
S23GWMPM04 2,4-DINITROTOLUENE 10 uJ H Holding time exceedance.
S23GWMPM04 2,6-DINITROTOLUENE 10 uJ H Holding time exceedance.
S23GWMPM04 2-CHLORONAPHTHALENE 10 UJ H Holding time exceedance.
S23GWMPM04 2-CHLOROPHENOL 10 UJ H Holding time exceedance.
S23GWMPM04 2-METHYLNAPHTHALENE 0.21 uJ C Calibration non-compliance.
S23GWMPM04 2-METHYLNAPHTHALENE 0.2 UJ C Calibration non-compliance.
S23GWMPM04 2-METHYLPHENOL 10 UJ H Holding time exceedance.
S23GWMPM04 2-NITROANILINE 26 UJ H Holding time exceedance.
S23GWMPM04 2-NITROPHENOL 10 uJ H Holding time exceedance.
S23GWMPMO4 3&4-METHYLPHENOL 10 uJ DH MS/MSD recovery non-compliance and

holding time exceedance.
S23GWMPM04 3,3'-DICHLOROBENZIDINE 10 uJ H Holding time exceedance.
S23GWMPM04 3-NITROANILINE 26 UJ H Holding time exceedance.
S23GWMPM04 4,6-DINITRO-2-METHYLPHENOL 26 UJ H Holding time exceedance.
S23GWMPM04 4-BROMOPHENYL PHENYL ETHER 10 uJ H Holding time exceedance.
S23GWMPM04 4-CHLORO-3-METHYLPHENOL 10 uJ H Holding time exceedance.
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S23GWMPM04 4-CHLOROANILINE 10 UJ H Holding time exceedance.
S23GWMPM04 4-CHLOROPHENYL PHENYL ETHER 10 UJ H Holding time exceedance.
S23GWMPM04 4-NITROANILINE 1 uJ C Calibration non-compliance.
S23GWMPM04 4-NITROANILINE 1 UJ C Calibration non-compliance.
S23GWMPM04 4-NITROPHENOL 26 UJ H Holding time exceedance.
S23GWMPM04 ACENAPHTHENE 0.031 J p Uncertainty near the detection limit.
S23GWMPM04 BENZENE 0.2 J p Uncertainty near the detection limit.
S23GWMPM04 BENZO(G,H,)PERYLENE 0.13 J p Uncertainty near the detection limit.
S23GWMPM04 BIS(2-CHLOROETHOXY)METHANE 10 UJ H Holding time exceedance.
S23GWMPM04 BIS(2-CHLOROETHYL)ETHER 10 UJ H Holding time exceedance.
S23GWMPM04 BIS(2-ETHYLHEXYL)PHTHALATE 1 UJ C Calibration non-compliance.
S23GWMPM04 BIS(2-ETHYLHEXYL)PHTHALATE 1 UJ C Calibration non-compliance.
S23GWMPM04 BUTYL BENZYL PHTHALATE 10 UJ H Holding time exceedance.
S23GWMPM04 CARBAZOLE 10 UJ H Holding time exceedance.
S23GWMPM04 CIS-1,2-DICHLOROETHENE 0.2 J p Uncertainty near the detection limit.
S23GWMPM04 DIBENZOFURAN 10 UJ H Holding time exceedance.
S23GWMPM04 DIETHYL PHTHALATE 10 UJ H Holding time exceedance.
S23GWMPM04 DIMETHYL PHTHALATE 10 UJ H Holding time exceedance.
S23GWMPM04 DI-N-BUTYL PHTHALATE 10 UJ H Holding time exceedance.
S23GWMPM04 DI-N-OCTYL PHTHALATE 10 UJ H Holding time exceedance.
S23GWMPM04 FLUORENE 0.21 UJ C Calibration non-compliance.
S23GWMPM04 FLUORENE 0.2 uJ C Calibration non-compliance.
S23GWMPM04 HEXACHLOROCYCLOPENTADIENE 10 UJ H Holding time exceedance.
S23GWMPM04 HEXACHLOROETHANE 10 UJ H Holding time exceedance.
S23GWMPM04 INDENO(1,2,3-CD)PYRENE 0.22 J C Calibration non-compliance.
S23GWMPM04 INDENO(1,2,3-CD)PYRENE 0.21 uJ C Calibration non-compliance.
S23GWMPM04 ISOPHORONE 10 UJ H Holding time exceedance.
S23GWMPM04 NAPHTHALENE 0.069 J p Uncertainty near the detection limit.
S23GWMPM04 NITROBENZENE 10 uJ H Holding time exceedance.
S23GWMPM04 N-NITROSO-DI-N-PROPYLAMINE 10 UJ H Holding time exceedance.
S23GWMPM04 N-NITROSODIPHENYLAMINE 10 uJ H Holding time exceedance.
S23GWMPMO4 PENTACHLOROPHENOL 1 uJ CR Calibration non-compliance and surrogate

recovery non-compliance.
S23GWMPM04 PHENOL 10 uJ H Holding time exceedance.
S23GWMPM04 TETRACHLOROETHENE 0.3 J P Uncertainty near the detection limit.
S23GWMPM04 TRICHLOROETHENE 0.4 J P Uncertainty near the detection limit.
TB061807 CHLOROETHANE 0.5 uJ C Calibration non-compliance.
TB061807 METHYLENE CHLORIDE 0.6 J C Calibration non-compliance.




TABLE 3-2

DATA QUALIFICATION AND REASONS FOR QUALIFICATIONS

SITE 23 UNDERDRAIN METERING PIT
NSB-NLON, GROTON, CONNETICUT

PAGE 9 OF 9
VALIDATION
SAMPLE NUMBER PARAMETER SAMPLE RESULT (uG/L) QUALIFIER QUALIFICATION CODE REASON FOR QUALIFICATION
TB061807 TOLUENE 0.2 J p Uncertainty near the detection limit.
TB061807 TRICHLOROFLUOROMETHANE 0.5 UJ C Calibration non-compliance.
TB121807-01 TRICHLOROFLUOROMETHANE 0.5 UJ C Calibration non-compliance.

MS/MSD = Matrix spike/matrix spike duplicate




SUMMARY OF POSITIVE DETECTIONS FOR YEAR 1 MONITORING EVENTS

TABLE 3-3

SITE 23 UNDERDRAIN METERING PIT
NSB-NLON, GROTON, CONNECTICUT

PAGE10F 3
. Residential Stormwater ROUND 1 ROUND 2 ROUND 3 ROUND 4
PARAMETER Prostg(l;t?:r? giatt:rria(l) Voc|a_ti|iz_at(i2?n Discharge . JUNE 18, 2006 SEPTEMBER 6, 2007 DECEMBER 18, 2007 FEBRUARY 21, 2008
riteria Permit Criteria

Sample Duplicate Sample Sample Duplicate Sample
Volatile Organics (ug/L)
BENZENE 710 130 NA 0.5U 05U 05U 0.5U 05U 0.2J
BROMODICHLOROMETHANE 2.3 NE NA 0.3 J 05 U 05U 0.5 U 05U 05U
CHLOROFORM 14100 26 NA 3 2 0.5 U 05U 0.5 U 05U
CYCLOHEXANE NE NE NA 05U 05U 0.1J 05U 05U 05U
CIS-1,2-DICHLOROETHENE NE 830 NA 0.31J 0.2 J 0.3J 0.2 J 05U 0.2J
ISOPROPYLBENZENE NE 2800 NA 011 0.09 J 0.1J 0.5U 0.5UJ 0.5U
METHYL TERT-BUTYL ETHER NE 21000 NA 1 0.9 0417 0.6 0.6 0.7
TETRACHLOROETHENE 88 340 NA 031J 031J 041 031J 0.2 0.3
TRICHLOROETHENE 2340 27 NA 04 J 031J 0.5 0.4 J 0.3J 0.4
PAHSs (ug/L)
1-METHYLNAPHTHALENE NE NE NA 0.2 U 02 U 0.2 U 0.96J 0.048J 021U
2-METHYLNAPHTHALENE NE NE NA 0.17 J 0.16 J 02 U 117 0.2UJ 0.21UJ
4-NITROANILINE NE NE NA 02 U 02 U 1UJ 0.75J 10UR 1.0UJ
ACENAPHTHENE NE NE NA 0.2 U 02 U 0.2 U 0.83J 0.029J 021U
ACENAPHTHYLENE 03 NE NA 02 U 02 U 02 U 0.20UJ 021U
ANTHRACENE 1,100,000 NE NA 02 U 02 U 02 U 0.20 UJ 0.21U
BENZO(A)ANTHRACENE 0.3 NE NA 0.07 U 0.07 U 0.041 U 0.042 UJ 0.045 U
BENZO(A)PYRENE 03 NE NA 0.2 UJ 02 U 02 U 0.20U 021U
BENZO(B)FLUORANTHENE 03 NE NA 0.08 U 0.08 U 0.075 U 0.078 UJ 0.082U
BENZO(G,H,)PERYLENE NE NE NA 0.2 UJ 02 U 0.2 U 020U 021U
BENZO(K)FLUORANTHENE 0.3 NE NA 0.2 UJ 0.2 UJ 02 U 0.20U 021U
CHRYSENE NE NE NA 0.2 U 02 U 0.2 U 0.20UJ 021U
DIBENZO(A,H)ANTHRACENE NE NE NA 0.2 UJ 02 U 02 U 0.20U 021U
FLUORANTHENE 3,700 NE NA 0.2 U 02 U 02 U 0.20UJ 021U
FLUORENE 140,000 NE NA 02 U 02 U 02 U 0.20 UJ 0.21UJ
HEXACHLOROBENZENE 0.077 NE NA 1U 1U 02 U 0.20UJ 021U
HEXACHLOROBUTADIENE NE NE NA 0.2 U 02 U 0.48 U 0.099 U 021U
INDENO(1,2,3-CD)PYRENE NE NE NA 0.2 UJ 02 U 02 U 020U 0.21UJ
NAPHTHALENE NE NE NA 0.2 U 02 U 02 U 0.088J 021U
PHENANTHRENE 03 NE NA 0.2 U 02 U 0.2 U 0.20UJ 021U
PYRENE 110,000 NE NA 02 U 02 U 02 U 0.20 UJ 0.21U
PAHSs, Filtered (ug/L)
1-METHYLNAPHTHALENE NE NE NA NA NA NA NA NA 0.093J
2-METHYLNAPHTHALENE NE NE NA NA NA NA NA NA 0.2UJ
A4-NITROANILINE NE NE NA NA NA NA NA NA 1.0UJ
ACENAPHTHENE NE NE NA NA NA NA NA NA 0.031J
ACENAPHTHYLENE 0.3 NE NA NA NA NA NA NA 0.2U




SUMMARY OF POSITIVE DETECTIONS FOR YEAR 1 MONITORING EVENTS

TABLE 3-3

SITE 23 UNDERDRAIN METERING PIT
NSB-NLON, GROTON, CONNECTICUT

PAGE 2 OF 3
s Residential Stormwater ROUND 1 ROUND 2 ROUND 3 ROUND 4
PARAMETER urf_ace Water o Volatilization Discharge JUNE 18, 2006 SEPTEMBER 6, 2007 DECEMBER 18, 2007 FEBRUARY 21, 2008
Protection Criteria Criteria® Permit Criteria®

Sample Duplicate Sample Sample Duplicate Sample
PAHSs, Filtered (continued) (ng/L)
ANTHRACENE 1,100,000 NE NA NA NA NA NA NA 0.2U
BENZO(A)ANTHRACENE 0.3 NE NA NA NA NA NA NA 0.042 U
BENZO(A)PYRENE 0.3 NE NA NA NA NA NA NA 0.2U
BENZO(B)FLUORANTHENE 0.3 NE NA NA NA NA NA NA 0.078 U
BENZO(G,H,|)PERYLENE NE NE NA NA NA NA NA NA 0.13J
BENZO(K)FLUORANTHENE 0.3 NE NA NA NA NA NA NA 0.2U
CHRYSENE NE NE NA NA NA NA NA NA 0.2U
DIBENZO(A,H)ANTHRACENE NE NE NA NA NA NA NA NA 0.2U
FLUORANTHENE 3,700 NE NA NA NA NA NA NA 0.2U
FLUORENE 140,000 NE NA NA NA NA NA NA 0.2UJ
HEXACHLOROBENZENE 0.077 NE NA NA NA NA NA NA 0.2U
HEXACHLOROBUTADIENE NE NE NA NA NA NA NA NA 0.2U
INDENO(1,2,3-CD)PYRENE NE NE NA NA NA NA NA NA 0.22J
NAPHTHALENE NE NE NA NA NA NA NA NA 0.069 J
PHENANTHRENE 0.3 NE NA NA NA NA NA NA 0.2U
PYRENE 110,000 NE NA NA NA NA NA NA 0.2U
Inorganics, Total (ug/L)
ALUMINUM NE NA NA 473 115 322 38.1 21.8 29.4
ARSENIC 4 NA NA 3.7U 3U 22U 47U 3.1
BARIUM NE NA NA 48.2 52.4 87 55.2 53.4 55.9
CALCIUM NUT NA NA 33800 35800 32000 35,500 34,700 34,300
CHROMIUM 110 NA NA 0.94 U 0.81U 2 0.41 0.28 U 0.38 U
COBALT NE NA NA 0.84 U 0.64 U 0.26 U 0.66 0.53 0.6
COPPER 48 NA 60 3U 3U 4.2 0.44U 0.22U 0.8U
IRON NUT NA NA 9,190 11,900 70,800 9,860 10,200 4,380
LEAD 13 NA 30 2.2 9.3 8.4 25U 22U 14U
MAGNESIUM NUT NA NA 7,260 7660 7,020 7,660 7,490 7,450
MANGANESE NE NA NA 661 715 845 858 815 784
NICKEL 880 NA NA 11U 0.88 U 041U 0.53 0.46 0.64
POTASSIUM NUT NA NA 5210 5490 5,270 5,590 5,490 5,150
SELENIUM 50 NA NA 15U 2] 15U 15U 15U 22U
SILVER 12 NA NA 0.46 U 0.46 U 15 0.46 U 0.46 U 0.54U
SODIUM NUT NA NA 46,900 49,600 52,100 53,400 52,300 50,100
VANADIUM NE NA NA 13U 14U 3.7 0.34U 0.29U 0.52U
ZINC 123 NA 200 213 J 22.3 47.1 22.8 20.0 26.6




TABLE 3-3

SUMMARY OF POSITIVE DETECTIONS FOR YEAR 1 MONITORING EVENTS
SITE 23 UNDERDRAIN METERING PIT
NSB-NLON, GROTON, CONNECTICUT

PAGE 30OF 3
Surface Water Residential Stormwater ROUND 1 ROUND 2 ROUND 3 ROUND 4
PARAMETER ¢ ety Volatilization Discharge JUNE 18, 2006 SEPTEMBER 6, 2007 DECEMBER 18, 2007 FEBRUARY 21, 2008
Protection Criteria ) RSN
Criteria Permit Criteria
Sample Duplicate Sample Sample Duplicate Sample

Inorganics, Filtered (pg/L)
ALUMINUM NE NA NA 204 J 36.7 J 2133 19.0U 19.0U 35.4
ARSENIC 4 NA NA 35U 22U 123 19U 11U 2.8
BARIUM NE NA NA 44.6 46.4 50.1 48.9 49.6 56.8
CALCIUM NUT NA NA 33,600 34,700 31,400 33,100 33,400 36,000
CHROMIUM 110 @ NA NA 12U 0.44 U 0.3J 0.29 0.48 0.38 U
COBALT NE NA NA 0.67U 0.86 U 0.47 3 0.48 0.51 0.64
IRON NUT NA NA 3,470 3,630 3,600 4,190 4,140 3,750
LEAD 13 NA 30 1373 181 11U 21U 28U 14U
MAGNESIUM NUT NA NA 7,200 7,480 6,980 7,250 7,300 8,020
MANGANESE NE NA NA 645 664 708 764 770 815
NICKEL 880 NA NA 11U 0.88 U 0.78J 1.0 0.64 0.66
POTASSIUM NUT NA NA 5,090 5,390 5,320 5,360 5,390 5,390
SELENIUM 50 NA NA 15U 173 24U 15U 23U 22U
SODIUM NUT NA NA 46,600 48,400 52,600 50,400 51,400 52,100
ZINC 123 NA 200 214 0 195 J 15 18.6 20.8 26
Petroleum Hydrocarbons (ug/L)

ETPH (C09-C36) | NE | NE | 2500° | 55 J | 79 U 140 J 160 U 1600 J 75U
Petroleum Hydrocarbons, Filtered (ug/L)

ETPH (C09-C36) | NE | NE | 2500 | NA | NA NA NA NA 75U
1 Connecticut Remediation Standard Regulations (January 1996) and Comprehensive List of Approved Additional Polluting Substances Criteria and Alternative Criteria (October 2005).
2 Proposed Revisions to Connecticut's Remediation Standard Regulations, Volatilization Criteria (March 2003).
3 NSB-NLON General Permit for the Discharge of Stormwater Associated with Industrial Activity (DEP-PERD-GP-014, Issuance Date: October 1, 2002 and Modified Date: July 15, 2003).
4 Criterion is for hexavalent chromium
5 Criterion is for oil and grease.

BOLD  Sample results that exceed a criterion are shown in bold font.

NA Not applicable.
NE Not established.
NUT Essential nutrient.
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4.0 CONCLUSIONS AND RECOMMENDATIONS

4.1 CONCLUSIONS

This Year 1 Annual Groundwater Monitoring Report summarizes groundwater data collected from the
underdrain metering pit at Site 23 during Rounds 1 through 4. The results are used to determine the
quality of groundwater being collected and conveyed by the underdrain piping and whether constituent
levels in the water pose potential risks to human health or the environment.

The Site 23 underdrain metering pit was sampled in June, September, and December 2007, and
February 2008, and samples were analyzed for TCL VOCs, TCL SVOCs, TCL PAHs, TAL metals (total or
dissolved), oil and grease, and ETPH. Conclusions based on evaluation of the results of these sampling

events are as follows:

e All four rounds of data were similar and in general all concentrations were established Connecticut
criteria  with the exception of arsenic in Round 2 and seven PAHs (acenaphthylene,
benzo(a)anthracene, benzo(a)pyrene, benzo(b)flouranthene, benzo(k) flouranthene,

hexachlorobenzene, and phenanthrene) in Round 3.

¢ No contaminants were detected at concentrations greater than any established Connecticut criteria
during Rounds 1 and 4.

e Arsenic was detected at a concentration greater than the Surface Water Protection Criterion in an
unfiltered sample during the Round 2 sampling event. However, arsenic was not detected in the
filtered sample at a concentration that exceeded the criterion. Therefore, the filtered result, which is
more indicative of groundwater quality, does not indicate that arsenic in groundwater presents a

significant threat to human health and the environment.

e lItis thought that the PAH detections in the Round 3 are related to sediment particles being present in
the groundwater sample because no PAH detections concentration exceeded the criteria in the field
duplicate or in the Round 4 sample, which was collected using a new sampling technique. Therefore,

the PAH results in the original Round 3 sample from do not appear indicative of groundwater quality.
e Site 23 groundwater being collected and conveyed in the storm sewer system does not pose a

significant current threat to human health or the environment by comparison of results to CTDEP
criteria.
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Based on the Human Health Risk Assessment, under current and expected land use, Site 23
groundwater does not pose a significant threat to human health from direct exposure by construction
workers or vapor intrusion into buildings. Adverse health effects are possible under hypothetical

residential land use if the groundwater is used as a potable source.

RECOMMENDATIONS

The following recommendation are made for Site 23 groundwater :

Based on the analytical results from Rounds 1 through 4 and the human health risk evaluation,
implementation of institutional controls are required at Site 23 to identify the location and magnitude
of groundwater contamination and to restrict extraction and use of the groundwater for residential

purposes. These controls should be implemented as part of the remedies for OU 9.

Additional monitoring is not required at Site 23 because there are no long-term monitoring
requirements; however, collecting of additional rounds of data may clarify some of the anomalous

results identified during Year 1.

If additional monitoring is conducted, the analytical program should remain the same and the Round

4 sampling technique should be used to minimize impacts of suspended solids on sample results.
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TE|rerarecnnus . EQUIPMENT CALIBRATION LOG

PROJECT NAME : . NSB NEW LONDON INS_TBUMENT NAME/MODEL: LAMOTTE 2020
S'ITE NAME: 23 : | MANUFACTURER: _' ) LAMOTTE
PROJECT Né.: 112600777 SERIAL NUMBER: 35%4-35 502

Date Instrumenf ' Person 10 NTUs. ' Callibration *  Remarks

of L.D. Performing
Calibration Number Calibration

Standard and
(Lot No.) Comments
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|"TE| reratecnnus, . SURFACE WATER SAMPLE LOG SHEET

Page_ oot

Project Site Name: NSB NEW LONDON Sample ID No.: S23GWMPMO1
Project No.: 112GN00777 Sample Location: Site 23

S : Sampled By: T.'Rojahn

[] Stream C.0.C. No.: 4779

1 Spring .

{1 Pond : ~ Type of Sample:

[] Lake ' _ [X] Low Concentration

[X] Other: . Manhole - monitoring Pit {1 High Concentration

{1 QA Sample Type:

6/18/2007 Temp.
Time: 930 Visual | Standard| mS/cm | Degrees C % NA
Depth: NA " § dlear w/ Orange - . :
Method- 5.5, Boaker precip. - 6.18 0.709 16.63 55.6 9.00° NA NA
‘Analysis - _Preservative . Container Requirements - . Collected
Volatiles R 4°CHCI {3) 40 mi VOA Vial ] . Yes
TCL SVOCS, PAHS & SIM ’ 4°c ‘| (2) 1 L Glass Amber Yes
FTotal Oil and Grease 4°C/HZSO4 (2) 1 L Glass Amber . Yes
ETPH 4°c (2) 1L Giass Amber Yes
Total TAL Metals : 4°C/HNO, (1).500 mi HDPE Yes
. |Dissolved TAL Metals ’ 4°C/HNO, : (1) 500 ml HDPE . Yes

Signature(s):

=

Duplicate ID No.:

YES FD-061807
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ROUND 2 - FIELD FORMS



TITLE w~s&-co~ PROJECT NO. //2&G 00777 121
Roeumo 2 : /398 .
- : BOOK NO.

Work continued from Page ?
10: B0l e s + | Dkesue (B Davisvillel obidbe |~ adlibedbe 2 sreses |
il | wp L spdsa Sl S ;v érzq/”‘fM{ ’s.s. IL;gaké»t’ pck |
Blck&E zs_, £ ) D7 SV | FOoL SEkrcxn -—,M»?.(;:}.
| 150 Hes _r Lsav Dallssu M| Foe| MEls Lasin do
j2legls Wels | = ol dece |7aa
2398 M - Poak WA Sasrele \Condaineds | £ hdcte s // B0 I
Y20/8 Aes | (\Aueie (CB Wanitock odgirains
12128 Hes | S | Samples
/4’5{/’ 21 T A | Cica 2 <_? AP e I ’g;. PP .
D. Cosaa £l Ectrl sl .
/900 Has T ELLpoE | MSAE :ZOK/ o | Deiste bt Telg oAl o | oa desk
AIE S | Flo LD X | sl Pen AT
oD Aes -+ e ‘9 Lsuss A 7DV
T ERFORIA e fe Aaa s =~ '&'c‘é:q,;éf 34»»,-/4‘ Tlosz
ZociF| 4253 | Ao *W///»;a'« A e | AgFabain]| Zos fx/'ca/
o | AEL . EXL |\ Aeber | FE ga45 | 6732 19529 |
LB 35 A - ve|abs | Spndibls & | 2Bl Lx
’ 5 L L2 e o
//
/
7
| -
///
L
/. RN
7 |
,// SN ‘
SCIENTIFIC BINDERY PRODUCIIONS CHICAGO 60605 MADE IN USA | L Work continued to Page
SIGNATURE DATE
___%A | | 2&:97
DISCLOSED TO AND UNDERST. %om 1iwumess DATE




@ TETRA TECH NUS, INC.

CHAIN OF CUSTODY

| NUMBER

4253

[ pace_{ or !

PROJECT NO:- FACILITY: A/8 82 PROJECT MANAGER HONE NUMBER "LABORATORY NAME AND CONTACT:
/72 77 ANEW LONLDON Corty Ricwy 412) 221 -8984 KAayastor /4,@4’5,, Cocmy
SAMPLERS (SIGNATURE) FIELD OPERATIONS LEADER PHONE NUMBER ADDRESS
TERRY Rosaw (42)92/ -8857 | GO0 TEcwrocoa v Wway

ok

CARRIER/WAYBILL-NUMBER

A8 D545 ¢732 9529

CITY, STATE

ScesoROUGH, ME OFOTE

CONTAINER TYPE
- ) PLASTIC (P) or GLASS (G) / @/ 9'/ Co/ (3’/ 2 / Q/ /
Rugﬁeré«RTD E"AT g | PRESERVATIVE
O 24he. [J48hr. [ 72hr. [] 7day [J 14 day g
- [=]
= )
N~ E & 2 2
o E |E |8 [ |2
- Q a = e F |2 P
= o S |z
N g E © IE~~ O
= = 00Ol O
E b O |Z_|W-alw
w e < a g | &~ |Yaal b
r—ﬁ Q [-% = [>K3) ..aés -
g Lo} o) (o] <= 020| &
> | mime SAMPLE ID - = @ | EwWiooo) 2 :
2 , — : .
/e 1315 TROS90&GT7. L | — XK G | Z TR\P BLANK
’ 5 < _ MR | — - — L.
761325 sS236wMPMo2 e 6WG 1319661612 |2 Run MS/MsSD
1. RELINQUISHED BY : : DATE TTIME T RECEVEDBY | DATE Ti
——7/&% ! é - 9-c-07 |1 FELERAL EXFPRESS | “glg-07 | /900
2. RELINQUISHED BY 7 DATE TIME | 2. RECEIVED BY DATE TIME
3. RELINGUISHED BY DATE TIME | 3. RECEIVED BY DATE TIME
COMMENTS ‘ | )
DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) YELLOW (FIELD COPY) "FINK (FILE COPY) 4102R -

FORM NO. TtNWS-001




TetraTech NUS, Inc.  SURFACE WATER SAMPLE LOG SHEET

1 QA Sample Type:

Pagg_‘__ of L
Project Site Name: NSB NEW LONDON Sample ID No.: " S23GWMPMO02
Project No.: ~ 112G00777 Sample Location: ‘Site 23
Sampled By: T. Rojahn -

[] Stream C.O.C.No:: #4253

0 Spring S -
" [ Pond Type of Sample:

1 Lake A [X] Low Concentration

[X] Other: ' Manhole - Monitoring Pit {} High Concentration

DO Salinity ‘

|Standard| mS/cm | Degrees C- mg/l _ % Na-
Depth: . NA clne vy - . : — )
_ acsasé | £ .67 g 17 .
Method: . S.5. Beaker P €128 173 [2c | # °.9 \5
Analysis Preservative Container Requirements | Collected
“Wolatiles , 4°C/HCl 3 x (3) 40 mI VOA Vial . -~ . " Yes
TCL SVOCS, PAHS & SIM '4°C 7 x (2) 1 L Glass Amber - Yes
Total Oil and Grease 4°C/H,S0, ‘3 x (2) 1 L Glass Amber ) Yes
ETPH - 4°c 3 X {2) 1 L Glass Amber _ Yes
Total TAL Metals. 4°C/HNO, 2 X (1) 500 ml HDPE "~ ' Yes
Dissolved TAL Metals 4°C/HNO, 2 x (1) 500 ml HDPE " Yes

) Duplicate ID No.:

Signature(s):




@Tétré Tech NUS, Inc.

'EQUIPMENT CALIBRATIONLOG

PROJECT NAME : NSB NEW LONDON - R INSTRUMENT NAME/MODEL: LAMOTTE 2020
SITE NAME: 23 MANUFACTURER: LAMOTTE
PROJECT No.: 112G00777_ SERIAL NUMBER: 2239- o5/ -
Date Instrument Person : 0 NTUs 10 NUTs | Calibration Remarks
of 1.D. Performing e Standard | and
Calibration | Number Calibration (Lot No.). Comments
9-6:07 | same X .00 | o000 | 9.83 .00 | o =« | &4 &xp  7ifse
+ $ N : : ‘ 10 = | GFS #B/8F-P780 29
' Lxr 7 /2008




| @Tetra Tech NUS, Inc.

PROJECT NAME : __NSB NEW LONDON

DOCUMENTATION OF FIELD CALIBRATION

_U-22

sl

il

INSTRUMENT NAME/MODEL: |
SITE NAME: . 23 MANUFACTURER: Horiba
PROJECT No.: 112600777 SERIAL NUMBER: L/O0520X
Date Person, - INITIAL READINGS |- FINAL READINGS _ Calibration Remarks
of Performing | PH [COND[TURB| DO. | TEMP | SAL | PH |COND| TURB | DO | TEMP | SAL | Standard and
Calibration. | Calibration | gy, |ms leml NTU (Lot No. Comments
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R D L |
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APPENDIX A.3

ROUND 3 - FIELD FORMS
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@ TETRA TECH NUS, INC.

4435 "r

CHAIN OF CUSTODY '1 NUMBER PAGE__LOF [
PROJECT NO: FACILITY: PROJECT MANAGER _ PHONE NUMBER [ ABGRATORY NAME AND CONTACT:
ER 73 1N6-00777 [INSR- NLON COREY RicH 40 1) 8‘73‘1'» LATAH DIN OK@Y
SAMPLERS (SIGNATURE) _ FIELD OPERATIONS LEADER | PHONE NUMBER . | ADDRESS 7
HA 5 & — KeiTH siMPsin @4 T2 8131 | eoo *T‘ECHNOKOGy wAY
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Fedex &S 1§(gg 3070 SCARBOROUEH , ME 04074
' CONTAINER TYPE -
o .{_PLASTIC (P) or GLASS (G) /U/«/U/V/Q /0‘/ / '
EL';:DT‘,\GDDTAT& | | & | PRESERVATIVE / / /(éﬁ / / / V
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3 RELINQUISHED BY | DATE “TIME. | 2. RECENEDBY -~ © . T DATE TIME
3. RELINQUISHED BY DATE TME | 3 RECEVEDBY DATE TIME
COMMENTS T v - - _
DISTRIBUTION: ~VELLOW (FIELD COPY) PINK (FILE COPY) _ “F02R

WHITE (ACCOMPANIES SAMPLE)
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l11: TetraTech NUS, Inc. - SURFACE WATER SAMPLE LOG SHEET

Page | of 1
Project Site Name: . NSB NEW LONDON' Sample ID No.: ~ ___ $23GWMPMo03
Project No.: A _ __112G00777 Sample Location: - Site 23
' o Sampled By: K. Simpson
{l Stream C.0.C. No.:
* {1 Pond _ o o Type of Sample:
[ Lake ' . - ' [X] Low Concentration
[X] Other: - ' . Manhole - Monitoring Pit . . [} High Concentration
[] QA Sampie Type: o _
Date: 2. /5.0 7 Color | . pH s.C. Temp. Turbidity Do Salinity 3;72(?
fime: 2 &40 | Visal |Standara| mjem | Degreesc | nTOU ‘NA' T

_ e
Depth: NA VE e 0.<q4-| 13.2 ‘f’ = o
Method: S.S. Beaker Toupy |5 (’7 S% ¢ 3. 4.1 S’ _ |+ S

‘Analysis. - Preservative : Container Requirements Collected
Volatiles ~ = . : 4°CHCl T -+ (3) 40 ml VOA Vial Yes
- |TCL SVOCS, PAHS & SIM ' 4°c G+ (2) 1L Glass Amber Yes
Total Oil and Grease ) ) ) 4°C/H,S0, ’ o+ (2) 1 L Glass Amber Yes
ETPH v ~ 4°%Cc &+ (2) 1L Glass Amber Yes
Total TAL Metals : - 4°%C/HNO, 2 -+ (1) 500 ml HOPE Yes
Dissolved TAL Metals ~ 4°C/HNO, 24 (1) 500 ml HOPE Yes
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PROJECT NAME :

ln Tetra Tech NUS, Inc.

NSB NEW LONDON

EQUIPMENT CALIBRATION LOG

) . INSTRUMENT NAME/MODEL: LAMOTTE 2020 E
ounD '
SITE NAME: R 3 MANUFACTURER: LAMOTTE
PROJECT No.: 112G00777 SERIAL NUMBER: SN-ME_ (0399
Date Instrument Person 0 NTUs 10 NUTs Calibration Remarks
of . L.D. Performing ’ : Standard and
Calibration { Number Calibration (Lot No.) " Comments
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PROJECT NAME : _ NSB NEW LONDON

Tetra Tech NUS, Inc. DOCUMENTATION OF FIELD CALIBRATION

| INSTRUMENT NAME/MODEL: u22 .
SITENAME: | 2a Rup 3 MANUFACTURER: Horiba
PROJECT No.: 112600777 SERIAL NUMBER: 70/ 25
Date | Person INITIAL READINGS | _ ~ ' FINAL READINGS Calibration | Remarks
Performing COND[TURB| DO | TEMP| SAL | PH |COND| TURB | DO | TEMP Standard | and
Calibration ] i ‘ : (Lot No.) Comments
il i TR T L TR R A A
12416-07 . swmf3.99 €30 | 0 773 s 4(0.2 |400 449 720 284 0.1 | 574
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APPENDIX A.4

ROUND 4 - FIELD FORMS
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“T | e Tech NUS, ne. DOCUMENTATION OF FIELD CALIBRATION

PROJECT NAME:  NSB NEW LONDON INSTRUMENT NAME/MODEL: U-22
SITE NAME: 23 ' MANUFACTURER: Horiba
PROJECT No.: 112G00777 SERIAL NUMBER: 3073019
Date Person INITIAL READINGS FINAL READINGS ‘ Calibration Remarks
of -Performing| PH |COND|TURB| DO [TEMP| SAL | PH |COND| TURB | DO TEMP | SAL | Standard and
Calibration | Calibration (Lot No.) Comments
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T | reve Teon Nus, i EQUIPMENT CALIBRATION LOG

PROJECT NAME : NSB NEW LONDON INSTRUMENT NAME/MODEL: LAMOTTE 2020
SITE NAME: 23 MANUFACTURER: LAMOTTE
PROJECT No.: 112600777 ' SERIAL NUMBER: 539/5 -2405

. Date Instrument Person
of 1.D. Performing
Number Calibration

10 NUTs Calibration Remarks

| Standard and

(Lot No.) Comments
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n Tetra Tech NUS, Inc.

SURFACE WATER SAMPLE LOG SHEET

[1 QA Sample Type:

Date: Z-2f- Q&
Time: Q92 <y Visual

Color

Standard] mS/cm DegreesC

PagﬁeL of _/
Project Site Name: NSB NEW LONDON Sample ID No.: S23GWMPM04
Project No.: 112G00777 Sample Location: Site 23 ’
Sampled By: T. Rojahn

[] Stream C.0.C. No.: 4773

{1 Spring

[l Pond Type of Samiple:

[l Lake [X] Low Concentration

[X] Other: Manhole - Monitoring Pit {1 High Concentration

" Salinity

Method: S.S. Beaker

Depth: NA QLEAk | 633 |oeas | 1177 | Z 43 | jsz¢

Container Requirements Collected

Analysis Preservative
Volatiles 4°C/HCI 33X (3)40 ml VOA Vial Yes
TCL SVOCS, PAHS & SIM 4°c 3X (2) 1 L Glass Amber Yes
Total Oil and Grease 4°C/H,S0, § X (2) 1 L Glass Amber ) Yes
ETPH 4°C 3X  (2)1L Glass Amber Yes
Total TAL Metals 4°C/HNO, 2X (1) 500 mt HDPE Yes
IDissolved TAL Metals 4°C/HNO, 2X (1) 500 ml HDPE Yes
[Dissoived PAHs 4°C 3X (2) 1 L Glass Amber. Yes
Dissolved ETPH 4°c 3X  (2) 1L Glass Amber Yes

Duplicate ID No.:

Signature(s): <




@ TETRATECH NUS, INC.
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" PINK (FILE COPY)
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ROUND 4 DATA VALIDATION LETTER



Tetra Tech NUS INTERNAL CORRESPONDENCE

TO: C. RICH DATE: APRIL 16, 2008
FROM: MATTHEW D. KRAUS COPIES: DV FILE
SUBJECT: INORGANIC/ORGANIC DATA VALIDATION — TAL METALS
' NOC/SVOC/PAH/TPH/HEM
NSB NEW LONDON - CTO 0073
‘SDG ~- SB0921

SAMPLES: 2/Aqueous/
S23GWMPMO04 TB022108-01
Overview

The sample set for CTO 0073, NSB New London, SDG: SB0921, consists of one aqueous
. environmental sample and one field quality contro! blank.

Both samples were analyzed for target compound list (TCL) volatile organic compounds (VOCs).
Sample S23GWMPMO04 was also analyzed for semi-volatile organic compounds (SVOCs),
polycyclic aromatic hydrocarbons (PAHSs), total and dissolved total petroleum hydrocarbons -
(TPH), total and dissolved target analyte list (TAL) metals and oil and grease: hexane extractable
materials (O&G:HEM). The samples were coliected by Tetra Tech NUS on February 21, 2008
and analyzed by Katahdin Analytical under Naval Facilities Engineering Service Center (NFESC)
Quality Assurance/Quality Control (QA/QC) criteria. The VOC, SVOC/PAH, TPH, metals, mercury
and O&G: HEM analyses were conducted in accordance with SW-846 methods OLCO03.2, 8270C,
CT-ETPH, 6010B, 7470A and EPA method 1664, respectively. Gas chromatography/Mass
Spectrometer (GC/MS), GC/MS with a Selective lon Monitor (SIM), GC/Flame lonization Detector
(FID), Inductively Couple Plasma-Atomic Emission Spectrometer (ICP-AES), Cold Vapor Atomic
Absorption (CVAA) and gravimetric instrumentation and methodologies were used to evaluate
VOCs/SVOCs, PAHs, TPHs, metals, mercury, and O&G: HEM, respectively.

Data were evaluated based on the foliowing parameters:

* Data Completeness

Holding Times

GC/MS Instrument Tuning

Initial and Continuing Calibration Recoveries
Laboratory Method/Preparation Blank Analyses
Matrix Spike Recoveries '

Laboratory Control Sample Recoveries

ICP Serial Dilution

Surrogate Recoveries

Internal Standard Recoveries

Detection Limits

Sample Quantitation

* - All quality control criteria were met for this parameter.



TO: RICH, C. - PAGE 2
DATE: APRIL 16, 2008

vOC

The percent recoveries (%Rs) reported for the surrogate chloroethane-D5 were greater than the
upper quality control limit (126%) for all samples. No validation action was required because all
results associated with this surrogate were reported as non-detected.

SVOC

The %Rs of the acid extractable SVOC surrogates 2-fluorophenol, phenol-D6 and 2,4,6-
tribromophenol were less than the respective lowest quality control limits for sample
S23GWMPMO04 on instrument GCMS-R on 02/07/08. The %R’s of 2-fluorophenoli and phenol-D6
were less than 10%. According to the case narrative, sample S23GWMPMO04 was re-extracted for
SVOCs six days beyond on the holding time and re-analyzed as instructed by the client. A re-
analysis of sample S23GWMPMO04 for SVOCs occurred on 03/06/08. All SVOC sample results
are reported from the 03/06/08 analysis because using the 02/29/08 data would result in the
rejection of acid extractable compound data. The non-detected results reported for SVOCs
results are qualified as estimated, “UJ”, due to extraction holding time exceedance.

The laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) %Rs for
3,3'-dichlorobenzidine were greater than the upper quality control for WG48980-LCS and
WG48980-LCSD on instrument GCMS-R at 11:59 on 03/06/08 affecting sample S23GWMPMO04.
No data was qualified because the affected 3,3'-dichlorobenzidine result was reported as non-
detected.

The LCS %R for bis(2-chloroethoxy)methane was greater than the upper quality control for
WG48980-LCS on instrument GCMS-R at 11:59 on 03/06/08 affecting sample S23GWMPMO04.
No data was qualified because the affected bis(2-chloroethoxy)methane result was reported as’
non-detected. :

The matrix spike (MS) and matrix spike duplicate analyses (MSD) of sample S23GWMPMO04
yielded %Rs for 2,4-dimethylphenol, 2,4-dichlorophenol and 2,4,6-trichlorophenol that were less
than respective lower quality control limits but greater than 10%. The affected non-detected
" results reported for the aforementioned compounds were qualified as estimated, “UJ".

The MSD analysis of sample S23GWMPMO04 yielded a %R for 3&4-methylphenol that was less
than the lower quality control limit but greater than 10%. The MS analysis of sample
S23GWMPMO04 vyielded a %R for 3&4-methyiphenol that was within quality control limits. The
affected non-detected results reported for the aforementioned compounds were qualified as
estimated, “UJ".

PAH

The continuing calibration percent differences (%Ds) for 2-methynaphthalene, acenaphthene,
fluorene, 4-nitroaniline, pentachlorophenol, benzo(b)fluoranthene and benzo(a)pyrene were
outside of the +25% criteria on instrument GCMS-U at 12:07 on 03/05/08. No environmental data
was qualified because only the laboratory control sample (LCS) WG48714-LCS was affected.

The continuing calibration %Ds for 2-methylnaphthalene,” fluorene, 4-nitroaniline,
pentachlorophenol, bis(2-ethylhexyl)phthalate, and indeno(1,2,3-cd)pyrene were outside of the
125% criteria on instrument GCMS-U at 09:08 on 03/06/08 affecting the total and dissolved
analyses of sample S23GWMPMO04. The positive and non-detected resuits reported for the
aforementioned compounds were qualified as estimated, “J” or “UJ”, respectively, except for the
affected dissolved pentachlorophenol result which was qualified as rejected, “UR", due to .
surrogate noncompliance.




TO: RICH, C. - PAGE 3
DATE: APRIL 16, 2008

The initial calibration percent relative standard deviation (%RSD) for 4-nitroaniline on instrument
GCMS-U on 03/08/08 was greater than 30%. No environmental data was qualified because only
the PAH method blank was affected.

Six compounds yielded %Ds outside of the +25% criteria on instrument GCMS-U at 16:40 on
03/11/08. No environmental data was qualified because only the PAH method blank was affected.

The %R of the surrogate 2,4-dibromophenol was less than the lower quality control limit but
greater than 10% for the total PAH analysis of sample S23GWMPMO04. The total non-detected
result reported for pentachlorophenol was qualified as estimated, “UJ”.

The %R of the surrogate 2,4-dibromophenol Was less tHan 10% for the dissolved PAH analysis of
sample S23GWMPMO04. The dissolved non-detected result reported for pentachlorophenol was
qualified as rejected, “UR".

The %R for 2,4-dibromophenol was less than 10% in all MS and MSD analyses No validation
action was taken.

The MS and MSD %Rs for dissolved pentachlorophenol from sample S23GWMPM-04 were less
than the lower quality control limit and greater than 10%. No validation action was taken because
the affected pentachlorophenol result was previously qualified due to a more severe
noncompliance.

The PAH MS/MSD filtered relative percent difference (RPD) for hexachlorobutadiene was greater
than the upper quality control limit. No action was taken because the %Rs for both the MS and
MSD for hexachlorobutadiene were acceptable. .

Metals

The following contaminants were detected in laboratory method/preparation blanks at the
following maximum concentrations:

Maximum Action
Analyte Concentration Level
Barium 0.59 ug/t. 295 pg/lL
Cadmium 0.19 ug/L 0.95 pg/L
Iron 7.21 ug/k - 36.0 upg/lL
Magnesium 8.64 pg/L 43.2 ug/lL
Sodium 307 ug/L 1535 pg/L
Thallium 14.2 pug/L 71.0 ug/L
Zinc 1.80 pg/L 9.00 pg/L

™ Maximum concentration present in a laboratory method preparation blank
affecting all samples.

An action level of five times the maximum contaminant level has been used to evaluate sample
data for blank contamination. Sample aliquot and dilution factors, if applicable, were taken into
consideration when evaluating for blank contamination. No data was qualified due to laboratory
blank contamination.

Detection Limits

The required quantitation limit (RQL) listed in the laboratory SOW of 1.0 mg/L for O&G:HEM was
not met by the laboratory which reported an O&G: HEM method detection limit (MDL) of 1.2 mg/L.
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Notes
Several results were qualified as estimated, “J”, due to uncertainty near the detection limit.

The %Rs for the surrogate 2-fluorophenol were less than the lower quality control limit but greater
than 10% the matrix spike (MS) and matrix spike duplicate (MSD) analysis of sample
S23GWMPMO04. No data was qualified because no environmental samples were directly affected.

The compounds bis(2-ethylhexyl)phthalate, . 4-nitroaniline, hexachlorobenzene,
hexachlorobutadiene and pentachlorophenol were analyzed and reported with the PAHs by the
laboratory instead of a SVOCs as listed in the laboratory scope-of-work (SOW). The laboratory
used GC/MS SIM instrumentation in order to achieve detection limits required in the laboratory
SOW. The required detection limits listed for bis(2-ethylhexyl)phthalate, 4-nitroaniline,
hexachlorobenzene, hexachlorobutadiene and pentachlorophenol in the laboratory SOW were
achieved.

Several dissolved PAH compound and dissolved metal analyte results were slightly greater than
corresponding totai PAH and total metal analyte results which is theoretically impossible.

The Practical-Quantitation Limit (PQL) standard analyzed on 02/27/08 at 14:26 yielded a %R for
barium that was above quality control limits. No data was qualified because the PQL with the
noncompliant barium %R was not associated with the environmental samples contained in this
SDG.

Executive Summary

Laboratory Performance: Several SVOC compound results were qualified due to calibration
noncompliance. All SVOC results were qualified as estimated due to holding time exceedance.

Other Factors Affecting Data Quality: The dissolved pentachlorophenol result was qualified as
rejected due to surrogate recovery noncompliance.

The data for these analyses were reviewed with reference to the “USEPA CLP National
Functional Guidelines for Low Concentration Organic Data Review”, June 2001, “USEPA Region
1 Laboratory Data Validation Functional Guidelines for Evaluating Organics Analyses”, December
1996, “USEPA Region 1 Laboratory Data Validation Functional Guidelines for Evaluating
Inorganic Analyses”, June 1988, and the (DOD) QSM document entitled “Quality Systems Manual
(QSM) for Environmental Laboratories” (January 2006).

The text of this report has been formulated to address only those problem areas affecting data
quality.

"I attest that the data referenced herein were validated according to the agreed upon validation
criteria_gs specified jn the (DOD) QSM Guidelines.”

Tetra Tech N
Matthew D. Kraus
Environmental Chemist

" Joseph A. Samchuck
Quality Assurance Officer
Attachments:
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APPENDIX A

QUALIFIED ANALYTICAL RESULTS



Data Validation Qualifier Codes:

A = Lab Blank Contamination
B = Field Blank Contamination
C = Calibration Noncompliance (e.g. %RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
Co1 = GC/MS Tuning Noncompliance
. D = MS/MSD Recovery Noncompliance
E = LCS/LCSD Recovery Noncompliance
F = Laboratory Duplicate Imprecision
G = Field Duplicate Imprecision
H = Holding Time Exceedance

! = ICP Serial Dilution Noncompliance

J = GFAA PDS - GFAA MSA’s r <0.995 / ICP PDS Recovery Noncompliance

K = IPC Interference — included ICS %R Noncompliance |

L = Instrument Calibration Range Exceedance

M = Sample Preservation Noncompliance

N = Internal Standard Noncompliance

NO1 = Internal Standard Recovery Noncompliance Dioxins

NO2 = Recovery Standard Noncompliance Dioxins

NO3 = Clean-up Standard Noncompliance Dioxins

o = Poor Instrument Performance (e.g. base-fine drifting)

P = Uncertainty near detection limit { < 2 x IDL for inorganics and < CRDL for organics)

Q = Other problems (can encompass a number of issues; e.g. chromatography, interferences, etc.)
R = Surrogate Recovery Noncompliance

S = Pesticide/PCB Resolution

T = % Breakdown Noncompliance for DDT and Endrin

U = % Difference between columns/detectors > 25% for positive results determined via GC/HPLC
\Y = Non-linear calibrations; correlation coefficient r < 0.995

w = EMPC result |

X = Signal to noise response drop

Y = Percent solids <30%

z = Uncertainty at 2 sigma deviation is greater than sample activity ~ *



PROJ_NO:

00777

SDG: SB0921 MEDIA: WATER DATA FRACTION: OV

nsample S23GWMPMO04 nsample SzaGWMPMO4 nsample TB022108-01
samp_date 2/21/2008 samp_date 2/21/2008 samp_date 2/21/2008
lab_id SB0921-2 lab_id SB0921-2 lab_id SB0921-1
qc_type NM qc_type NM qc_type NM
units UG/IL units UG/L units UG/L
Pct_Solids 0.0 Pct_Solids 0.0 Pct_Solids 0.0
DUP_OF: DUP_OF: DUP_OF:
Val | Qual ) Val | Qual Val | Qual

Parameter Resultl Qual | Code Parameter Result] Qua! | Code Parameter Resultf Qual | Code
1,1,1-TRICHLOROETHANE 05 U CIS-1,3-DICHLOROPROPENE 05 U 1,1,1-TRICHLORQETHANE 05 U
1,1,2,2-TETRACHLOROETHANE 05 U CYCLOHEXANE 05 U 1,1,2,2-TETRACHLOROETHANE 05 U
1,1,2-TRICHLOROETHANE 05 U DICHLORODIFLUOROMETHANE 05 U 1,1,2-TRICHLOROETHANE 05 U
1,1,2-TRICHLOROTRIFLUOROETHANE 05 U ETHYLBENZENE 05 U 1,1,2-TRICHLOROTRIFLUOROETHANE 05 U
1,1-DICHLOROETHANE 05 U ISOPROPYLBENZENE 05 U 1,1-DICHLOROETHANE 05 U
1,1-DICHLOROETHENE 0.5 U METHYL ACETATE 05 U 1,1-DICHLOROETHENE 05 U
1,2,3-TRICHLOROBENZENE 05 U METHYL CYCLOHEXANE 05 U 1,2,3-TRICHLOROBENZENE 05 U
1,2,4-TRICHLOROBENZENE 05 U METHYL TERT-BUTYL ETHER 0.7 1,2,4-TRICHLOROBENZENE 05 U
1,2-DIBROMOQ-3-CHLOROPROPANE 05 U METHYLENE CHLORIDE 05 U 1,2-DIBROMO-3-CHLOROPROPANE 05 U
1,2-DIBROMOETHANE 05 U STYRENE 05 U 1,2-DIBROMOETHANE 05 U
1,2-DICHLOROBENZENE 05 U TETRACHLOROETHENE 03 J P 1,2-DICHLOROBENZENE 05 U
1,2-DICHLOROETHANE 05 U TOLUENE 05 U 1,2-DICHLOROETHANE 05 U
1,2-DICHLOROPROPANE 05 U TOTAL XYLENES 05 U 1,2-DICHLOROPROPANE 05 U
1,3-DICHLOROBENZENE 05 U TRANS-1,2-DICHLOROETHENE 05 U 1,3-DICHLOROBENZENE 05 U
1,4-DICHLOROBENZENE 05 U TRANS-1,3-DICHLOROPROPENE 05 U 1,4-DICHLOROBENZENE 05 U
2-BUTANONE ’ 50 U TRICHLOROETHENE 04 J P 2-BUTANONE 5.0 U
2-HEXANONE 50 U TRICHLOROFLUOROMETHANE 05 U 2-HEXANONE 50 U
4-METHYL-2-PENTANONE 50 U VINYL CHLORIDE 05 U 4-METHYL-2-PENTANONE 50 U
ACETONE 50, U ACETONE 50 U
BENZENE 02 J P BENZENE 05 U
BROMOCHLOROMETHANE 05 U BROMOCHLOROMETHANE 05 U
BROMODICHLOROMETHANE 05 U BROMODICHLOROMETHANE 05 U
BROMOFORM 050 U BROMOFORM 05 U
BROMOMETHANE 05 U BROMOMETHANE 05 U
CARBON DISULFIDE 05 U CARBON DISULFIDE 05 U
CARBON TETRACHLORIDE 05 U CARBON TETRACHLORIDE 05 U
CHLOROBENZENE 05 U CHLOROBENZENE 05 U
CHLOROD!BROMOMETHANE 0.5 U CHLORODIBROMOMETHANE 05 U
CHLOROETHANE 05 U CHLOROETHANE 05 U
CHLOROFORM 05 U CHLOROFORM 05 U
CHLOROMETHANE 05 U CHLOROMETHANE 05 U
CIS-1,2-DICHLOROETHENE 02 J P CIS-1,2-DICHLOROETHENE 05 U

Page 1 of 2 {4/16/2008 1:20:28 PM]




PROJ_NO: 00777
SDG: SB0921 MEDIA: WATER DATA FRACTION: OV

nsample TB022108-01
samp_date 2/21/2008
lab_id SB0921-1
qc_type NM
units UG/L
Pct_Solids 0.0
DUP_OF:
Val Qual
Parameter Resultl Qual | Code
CiS-1,3-DICHLOROPROPENE 05 U
CYCLOHEXANE 05 U
DICHLORODIFLUOROMETHANE 05 U
ETHYLBENZENE 05 U
ISOPROPYLBENZENE 0.5 U
METHYL ACETATE 05 U
METHYL CYCLOHEXANE 05 U
IMETHYL TERT-BUTYL ETHER 05 U
METHYLENE CHLORIDE 05 U
STYRENE 05 U
TETRACHLOROETHENE 05 U
TOLUENE - 05 U
TOTAL XYLENES 05 U
TRANS-1,2-DICHLOROETHENE 05 U
TRANS-1,3-DICHLOROPROPENE 05 U
- [TRICHLOROETHENE 05 U
TRICHLOROFLUOROMETHANE 05 U
VINYL CHLORIDE 05 U

Page 2 of 2 [4/16/2008 1:20:28 PM]




PROJ_NO: 00777
SDG: SB0921 MEDIA: WATER DATA FRACTION: OS

nsample S23GWMPMO04 nsample - §23GWMPMO0O4
samp_date 2/21/2008 samp_date 2/21/2008
lab_id SB0921-2RE lab_id SB0921-2RE
qc_type NM qc_type NM
units UG/L : units UG/L
Pct_Solids 0.0 Pct_Solids ) 0.0
DUP_OF: DUP_OF:
Val Qual Val Qual
Parameter Resultf Qual | Code Parameter Resultf Qual { Code
2,2'-0OXYBIS(1-CHLOROPROPANE) 10.0f WJ H HEXACHLOROETHANE 100 W H
2,4,5-TRICHLOROPHENOL 26.00 W H ISOPHORONE 1000 WJ H
2,4,6-TRICHLOROPHENOL 100 W DH NITROBENZENE - 100 WJ H
2,4-DICHLOROPHENOL 100 UWJ DH N-NITROSO-DI-N-PROPYLAMINE 10.00 UJ H
2,4-DIMETHYLPHENOL 10.0f UJ DH N-NITROSODIPHENYLAMINE 100 W H
2,4-DINITROPHENOL 26.00 UJ H PHENOL 100 W H
2,4-DINITROTOLUENE 10.0f UJ H
2,6-DINITROTOLUENE 100 W H
2-CHLORONAPHTHALENE 10.0f W H
2-CHLOROPHENOL 10.0f UJ H
2-METHYLPHENOL 100 WJ H
2-NITROANILINE ' 26| WJ H
2-NITROPHENOL 10.0p WJ H
384-METHYLPHENOL 10.0f WJ DH
3,3-DICHLOROBENZIDINE 10.0; UJ H
3-NITROANILINE 2600 W H
4,6-DINITRO-2-METHYLPHENOL 26.00 W H
4-BROMOPHENYL PHENYL ETHER 10.0f UJ H
4-CHLORO-3-METHYLPHENOL 10.0f UJ H
4-CHLOROANILINE 10.00 UJ H
4-CHLOROPHENYL PHENYL ETHER 10.00 UJ H
4-NITROPHENOL 26.0, UJ H
BIS(2-CHLOROETHOXY)METHANE 100 W H
BIS(2-CHLOROETHYL)ETHER 100 UWJ H
BUTYL BENZYL PHTHALATE 10| UJ H
CARBAZOLE 10, UJ H
DIBENZOFURAN 10.0p UJ H
DIETHYL PHTHALATE 10.00 UJ H
DIMETHYL PHTHALATE 100 UJ H
DI-N-BUTYL PHTHALATE 100 UJ H
DI-N-OCTYL PHTHALATE 100 UJ H
HEXACHLOROCYCLOPENTADIENE 10 WJ H

" Page 10f 1 [4/16/2008 2:30:53 PM]



PROJ_NO: 00777
SDG: SB0921 MEDIA: WATER DATA FRACTION: PET -

nsample S23GWMPM04
samp_date 2/21/2008
lab_id SB0921-2
qc_type NM
Pct_Solids 0.0
DUP_OF:
Parameter units | Result | Val | Qual

Qual | Code

TOTAL PETROLEUM HYDROCAR| UG/L 75.0 )

Page 10f 1 [4/16/2008 3:01:01 PM]



PROJ_NO:

00777

SDG: SB0921 MEDIA: WATER DATA FRACTION: PETF

nsample S23GWMPMO04-F
samp_date 2/21/2008
lab_id SB0921-4
qc_type NM '
Pct_Solids 0.0
DUP_OF:
Parameter units | Result | Val | Qual
Qual | Code
TOTAL PETROLEUM HYDROCAR| UG/L 75.0

Page 1of 1 [4/16/2008 3:01:12 PM]




PROJ_NO:

00777
SDG: SB0921 MEDIA: WATER DATA FRACTION: PAH

nsample S23GWMPMO04 nsample S23GWMPMO04-F
samp_date 2/21/2008 samp_date 2/21/2008
lab_id SB0921-3 lab_id SB0921-4
qc_type NM qc_type NM
units UG/L units uG/L
Pct_Solids 0.0 Pct_Solids 0.0
DUP_OF: DUP_OF:
Val Qual Val Qual

Parameter Resultf Qual | Code Parameter Resultf Qual | Code
1-METHYLNAPHTHALENE 021 U 1-METHYLNAPHTHALENE 0.093 J P
2-METHYLNAPHTHALENE 021 WJ C 2-METHYLNAPHTHALENE . 021 W C
4-NITROANILINE 1.0 UJ C 4-NITROANILINE 1.0 W C
ACENAPHTHENE 021 U ACENAPHTHENE 0.031] J P
ACENAPHTHYLENE 021 U ACENAPHTHYLENE 02 U
ANTHRACENE 021, U ANTHRACENE 02 U
BENZO{A)ANTHRACENE 0.045) U BENZO(A)JANTHRACENE 0.042) U
BENZO(A)PYRENE 021 U BENZO(A)PYRENE 02 U
BENZO(B)FLUORANTHENE 0.082] U BENZO(B)FLUORANTHENE 0.078, U
BENZO(G,H,)PERYLENE 021 U BENZO(G,H,|)PERYLENE 013 J - P
BENZO(K)FLUORANTHENE 021 U BENZO(K)FLUORANTHENE 02 U
BIS(2-ETHYLHEXYL)PHTHALATE 1.0 UWJ Cc BIS(2-ETHYLHEXYL)PHTHALATE 1.00 UJ C
_|CHRYSENE 021 U CHRYSENE 02 U
DIBENZO(A,H)ANTHRACENE 021 U DIBENZO(A,H)ANTHRACENE 02 U
FLUORANTHENE 021 U FLUORANTHENE 02 U
FLUORENE 021, UJ o FLUORENE 0.2 UJ C
HEXACHLOROBENZENE 021 U HEXACHLOROBENZENE 02 U
HEXACHLOROBUTADIENE 021, U HEXACHLOROBUTADIENE 02 U
INDENO(1,2,3-CD)PYRENE 021 W C INDENO(1,2,3-CD)PYRENE 022 J C
NAPHTHALENE 021 U NAPHTHALENE 0.069 J P
PENTACHLOROPHENOL 1.0, W CR PENTACHLOROPHENOL 1.0 UR R
PHENANTHRENE 021 U PHENANTHRENE 02 U
PYRENE 021 U PYRENE 02 U

Page 1 of 1 [4/16/2008 3:29:17 PM]




PROJ_NO: 00777

SDG: SB0921 MEDIA: WATER DATA FRACTION: M

nsample S23GWMPM04
~ samp_date 2/21/2008
lab_id SB0921-002
qc_type . NM
units UG/L
Pct_Solids 0.0
DUP_OF:
Val Qual

Parameter Result! Qual | Code
ALUMINUM 29.4
ANTIMONY 1.5 U
ARSENIC 3.1
BARIUM 55.9
BERYLLIUM 012 U
CADMIUM 0.1 U
CALCIUM 34300
CHROMIUM 038 U-
COBALT 0.6
COPPER 08 U
IRON 4380
LEAD 14/ U
MAGNESIUM 7540
MANGANESE 784
MERCURY 002/ U
NICKEL 0.64
POTASSIUM 5150
SELENIUM 22 U
SILVER 054, U
SODIUM 50100
THALLIUM 20 U
VANADIUM 0521 U
ZINC 26.6

Page 10f 1 [4/15/2008 2:44:24 PM)]




PROJ_NO:

00777

SDG:-SB0921 MEDIA: WATER DATA FRACTION: MF

nsample

S23GWMPMO04-F
samp_date 2/21/2008
lab_id SB0921-004
qe_type NM
units UG/L
Pct_Solids 0.0
DUP_OF:

) Val Qual
Parameter Result] Qual | Code

ALUMINUM 35.4
ANTIMONY 1.5 U
ARSENIC 2.8
BARIUM 56.8
BERYLLIUM 012 U
CADMIUM 01 U
CALCIUM 36000
CHROMIUM 038 U
COBALT 0.64
COPPER 0.8/ U
IRON 3750
LEAD 14, U
MAGNESIUM 8020
MANGANESE 815
MERCURY 002 U
NICKEL 0.66
POTASSIUM 5390 »
SELENIUM 22 U
SILVER 054 U
SODIUM 52100
THALLIUM 20, U
VANADIUM 052 U
ZINC 26.0

Page 1 of 1 [4/15/2008 2:44:30 PM]




PROJ_NO:

00777

SDG: SB0921 MEDIA: WATER DATA FRACTION: MISC

nsample S23GWMPM04
samp_date 2/21/2008
lab_id SB0921-2
qc_type NM
Pct_Solids 0.0
DUP_OF:
Parameter units |Result| Lab | Val |Qual
Qual | Qual |Code
OIL & GREASE - HEM MG/L 120 U U

Page 1 of 1 [4/16/2008 10:48:41 AM]
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APPENDIX C

COMPLETE ANALYTICAL DATABASE - ROUNDS 1 THROUGH 4

SITE 23 UNDERDRAIN METERING PIT
NSB-NLON, GROTON, CONNETICUT

PAGE 1 OF 4
nsample S23GWMPMO1]| S23GWMPMO1-AVG| S23GWMPMO1-D| S23GWMPMO2| S23GWMPM-03]  S23GWMPM-03-AVG] S23GWMPM-03-D] S23GWMPMO4
location 23MPO1 23MPO1 23MPO1 23MPO1 23MPO1 23MPO1 23MPO1 23MPO1
sample_coc S23GWMPMO1| S23GWMPMO1-AVG FD-061807} S23GWMPMO02| S23GWMPM-03| $23GWMPM-03-AVG FD121807-01] S23GWMPMO04
sample_dat 20070618 20070618 20070618 20070906 20071218 20071218 20071218 20080221
sacode ORIG AVG DUP NORMAL, ORIG AVG DUP NORMAL
duplicate S23GWMPMO1 S23GWMPM-03
Volatile Org {ug/L)
1,1,1-TRICHLOROETHANE 05 U 05 U 0.5 U 05 U 05 U 05 U 0.5 U 05 U
1,1,2,2-TETRACHLOROETHANE 05 U 0.5 U 05 U 0.5 U 05 U 0.5 U 0.5 U 0.5 U
1,1,2-TRICHLOROETHANE 05 U 05 U 05 U 0.5 U 05 U 0.5 UJ 0.5 UJ 0.5 U
1,1,2-TRICHLOROTRIFLUOROETHANE 05 U 0.5 U 05 U 05 U 05 U 05 U 05 U 05 U
1,1-DICHLOROETHANE - 0.5 U 05 U 0.5 U 0.5 U 05 U 05 U 05 U 05 U
1,1-DICHLOROETHENE 05 U 05 U 05 U 0.5 U 05 U 05 U 0.5 U 05 U
1,2,3-TRICHLOROBENZENE 05 U 05 U 05 U 0.5 U 05 U 05 U 05 U 05 U
1,2,4-TRICHLOROBENZENE 05 U 05 U 05 U 05 U 0.5 U 05 U 05 U 0.5 U
1,2-DIBROMO-3-CHLOROPROPANE 05 U 0.5 U 05 U 05 U 05 U 05 U 0.5 U 0.5 U
1,2-DIBROMOETHANE 05 U 05 U 0.5 U 05 U 0.5 U 0.5 U 0.5 U 0.5 U
1,2-DICHLOROBENZENE 05 U 05 U 05 U 05 U 0.5 U 0.5 U 05 U 0.5 U
1,2-DICHLOROETHANE 0.5 U 05 U 0.5 U 05 U 05 U 05 U 0.5 U 0.5 U
1,2-DICHLOROPROPANE 05 U 05 U 05 U 05 U 05 U 0.5 U 0.5 U 05 U
1,3-DICHLOROBENZENE 05 U 0.5 U 05 U 05 U 05 U 0.5 U 05 U 05 U
1,4-DICHLOROBENZENE 05 U 05 U 0.5 U 0.5 U 05 U 0.5 U 05 U 0.5 U
2-BUTANONE 5U 5U 5 U 5 U 5 U 5U 5 U 5 U
2-HEXANONE 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
4-METHYL-2-PENTANONE 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
ACETONE 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
BENZENE 0.5 U 05 U 05 U 05 U 05 U 05 U 05 U 02 J
BROMOCHLOROMETHANE 05 U 05 U 05 U 05 U 0.5 U 05 U 05 U 05 U
‘BROMODICHLOROMETHANE 03 J 03 J 0.5 U 05 U 05 U 05 U 05 U 05 U
BROMOFORM 05 U 05 U 0.5 U 0.5 U 05 U 05 U 0.5 U 05 U
BROMOMETHANE 0.5 U 0.5 U 0.5 U 0.5 U 05 U 05 U 05 U 05 U
CARBON DISULFIDE 05 U 05 U 05 U 05 U 0.5 U 05 U 05 U 05 U
CARBON TETRACHLORIDE 0.5 U 0.5 U 0.5 U 0.5 U 05 U 05 U 05 U 05 U
CHLOROBENZENE 05 U 05 U 05 U 05 U 05 U 05 U 05 U 05 U
CHLORODIBROMOMETHANE 05 U 05U 0.5 U 05 U 05 U 05 U 05 U 05 U
CHLOROETHANE 0.5 UJ 0.5 UJ 0.5 UJ 05 U 05 U 05 U 0.5 U 05 U
CHLOROFORM 3J 25 J 2J 05 U . 05U 05 U 05 U 0.5 U
CHLOROMETHANE 05 U 05 U 0.5 U 05 U 05 U 05 U 05 U 0.5 U
CIS-1,2-DICHLOROETHENE 03 J 0.25 J 0.2 J 03 J 02J 02 J 05 U 02 J
C1S-1,3-DICHLOROPROPENE 0.5 U 05 U 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 UJ 05 U
CYCLOHEXANE 05 U 05 U 0.5 U 0.1J 05 U 0.5 U 05 U 05 U
DICHLORODIFLUOROMETHANE 05 U 05 U 05 U 0.5 U 05 U 05 U 0.5 U 05 U
ETHYLBENZENE 05 U 05 U 05 U 05 U 05 U 0.5 UJ 0.5 UJ 05 U
ISOPROPYLBENZENE 0.1J 0.095 J 0.09 J 0.1 J 05 U 0.5 UJ 0.5 UJ 05 U
METHYL ACETATE 05 U 05 U 05 U 0.5 U 05 U 05 U 0.5 U 05 U
METHYL CYCLOHEXANE 05 U 0.5 U 0.5 U 0.5 U 0.5 U 05 U 0.5 U 05 U
METHYL TERT-BUTYL ETHER 1 0.95 0.9 04 J 0.6 0.6 0.6 0.7
METHYLENE CHLORIDE 05 UJ 0.5 UJ 0.5 UJ 05 U 05 U 05 U 05 U 05 U
STYRENE 05 U 05 U 0.5 U 05 U 05 U 0.5 UJ 0.5 UJ 05 U
TETRACHLOROETHENE 03 J 03 J 03 J 0.4 J 0.3 J 0.25 J 0.2J 0.3 J
TOLUENE 05 U 05 U 0.5 U 05 U 05 U 0.5 UJ 0.5 UJ 05 U
TOTAL XYLENES 05 U 0.5 U 0.5 U 05 U 05 U 0.5 UJ 0.5 UJ 05U
TRANS-1,2-DICHLOROETHENE 0.5 U 05 U 05 U 05 U 0.5 U 05 U 05 U 05 U
TRANS-1,3-DICHLOROPROPENE 05 U 05 U 05 U 0.5 U 05 U 0.5 UJ 0.5 UJ 05 U
TRICHLOROETHENE 04 J 0.35 J 03J 05 J 04 J 0.35 J 0.3 J 04 J
TRICHLOROFLUOROMETHANE 0.5 UJ 0.5 UJ 0.5 UJ 05 U 0.5 UJ 0.5 UJ 0.5 Ud 05 U
VINYL CHLORIDE 05 U 05 U 0.5 U 05 U 0.5 U 0.5 U 05 U 0.5 U




APPENDIX C

SITE 23 UNDERDRAIN METERING PIT
NSB-NLON, GROTON, CONNETICUT

COMPLETE ANALYTICAL DATABASE - ROUNDS 1 THROUGH 4

PAGE 2 OF 4
nsample S23GWMPMO1| S23GWMPMO1-AVG| S23GWMPMO1-D{ S23GWMPMO02| S23GWMPM-03] S23GWMPM-03-AVG| S23GWMPM-03-D] S23GWMPMO04
location 23MPO1 23MPO1 23MP01 23MPO1 23MP01 23MPO1 23MPO1 23MPO1
sample_coc S23GWMPMO1| S23GWMPMO1-AVG FD-061807| S23GWMPMO02| S23GWMPM-03| S23GWMPM-03-AVG FD121807-01} S23GWMPM04
sample_dat 20070618 20070618 20070618 20070906 20071218 20071218 20071218 20080221
sacode ORIG AVG DUP NORMAL ORIG] AVG DUP NORMAL
‘|duplicate S23GWMPMO1 S23GWMPM-03
Semivolatile Organics (ug/L)
2,2-0XYBIS(1-CHLOROPROPANE) 10 U 10 U 10 U 10U 10 UJ 10 UJ 10 U 10 UJ
2,4,5-TRICHLOROPHENOL 25 U 25 U 25 U 25 U 25 UJ 25 UJ 25 U 26 UJ
2,4,6-TRICHLOROPHENOL 10 U 10 U 10 U 10 UJ 10 UJ 10 UJ 10 U 10 UJ
2.4-DICHLOROPHENOL 10 U 10 U 10 U 10 U 10 UJ 10 UJ 10 U 10 UJ
2,4-DIMETHYLPHENOL 10 UJ 10 UJ 10U 10 UJ 10 UJ 10 UJ 10 U 10 UJ
2.4-DINITROPHENOL 25 UJ 25 UJ 25 UJ 25 UJ 25 UJ 25 UJ 25 UJ 26 UJ
2,4-DINITROTOLUENE 10 U 10 U 10 U 10U 10 UJ 10 UJ 10 U 10 UJ
2,6-DINITROTOLUENE 10 U 10 U 10U 10U 10 UJ 10 UJ 10 U 10 UJ
2-CHLORONAPHTHALENE 10 U 10 U 10 U 10U 10 UJ 10 UJ 10 U 10 UJ
2-CHLOROPHENOL 10 U 10 U 10U 10 UJ 10 UJ 10 UJ 10 U 10 UJ
2-METHYLPHENOL 10 U 10 U 10 U 10 U 10 UJ 10 UJ 10 U 10 UJ
2-NITROANILINE 25 U 25 U 25 U 25 U 25 UJ 25 UJ 25 U 26 UJ
2-NITROPHENOL 10 U 10 U 10 U 10 U 10 UJ 10 UJ 10 U 10 UJ
3&4-METHYLPHENOL 10 U 10 U 10 U 10 U 10 UJ 10 UJ 10U 10 WJ
3,3-DICHLOROBENZIDINE 10U 10 U 10U 10 U 10 UJ 10 UJ 10 UJ 10 UJ
3-NITROANILINE 25 U 25 U 25 U 25 U 25 UJ 25 UJ 25 UJ 26 UJ
4,6-DINITRO-2-METHYLPHENOL 25 U 25 U 25 U 25 UJ 25 UJ 25 UJ 25 UJ 26 UJ
4-BROMOPHENYL PHENYL ETHER 10 U 10 U 10U 10 U 10 UJ 10 UJ 10 U 10 UJ
4-CHLORO-3-METHYLPHENOL 25 U 25 U 25 U 10 U 10 UJ 10 UJ 10 U 10 UJ
4-CHLOROANILINE 10U 10 U 10 U 10U 10 UJ 10 UJ 10 U 10 UJ
4-CHLOROPHENYL PHENYL ETHER 10 U 10 U 10 U 10U 10 UJ 10 .UJ 10U 10 UJ
4-NITROPHENOL 25 UJ 25 UJ 25 UJ 25 U 25 UJ 25 UJ 25 UJ 26 UJ
BiS(2-CHLOROETHOXY)METHANE 10U 10 U 10 U 10 U 10 UJ 10 UJ 10 U 10 UJ
BiS(2-CHLOROETHYL)ETHER 10 U 10 U 10 U 10U 10 UJ 10 UJ 10 U 10 UJ
BUTYL BENZYL PHTHALATE 10U 10 U 10U 10 UJ 10 UJ 10 UJ 10 U 10 UJ
CARBAZOLE 10U 10 U 10 U 10U 10 UJ 10 UJ 10 U 10 UWJ
DI-N-BUTYL PHTHALATE 10 U 10 U 10U 10 U 10 UJ 10 UJ 10 U 10 UJ
DI-N-OCTYL PHTHALATE 10 UJ 10 UJ 10 UJ 10U 10 UJ 10 UJ 10 U 10 UJ
DIBENZOFURAN 10 U 10 U 10 U 10 U 10 UJ 10 UJ 10 U 10 UJ
DIETHYL PHTHALATE 10U 10 U 10 U 10 U 10 UJ 10 UJ 10U 10 UJ
DIMETHYL PHTHALATE i0U 10 U 10 U 10U 10 UJd 10 UJ 10 U 10 UJ
HEXACHLOROCYCLOPENTADIENE 10 U 10 U 10U 10 U 10 UJ 10 UJ 10 W 10 UJ
HEXACHLOROETHANE 10U 10 U 10 U 10U 10 UJ 10 UJ 10 U 10 Ud
ISOPHORONE 10U 10U 0 U 10 U 10 UJ 10 UJ 10 U 10 UJ
N-NITROSO-DI-N-PROPYLAMINE 10U 10 U 10 U 10 U 10 W 10 UJ 10 U 10 UJ
N-NITROSODIPHENYLAMINE 10 U 10 U 10U 10 U 10 UJ 10 UJ 10 U 10 UJ
NiTROBENZENE 10 U 10 U 10 U 10 U 10 UJ 10 UJ 10 U 10 UJ
PHENOL 10 U 10 U 10U 10 U 10 UJ 10 UJ 10 U 10 UJ
PAHs (ug/L.)
1-METHYLNAPHTHALENE 02 U 02 U 0.2 U 02 U 0.96 J 0.504 J 0.048 J 021 U
2-METHYLNAPHTHALENE 0.17 J 0.165 J 0.16 J 02 U 11 J 0.6 J 0.2 UJ 0.21 UJ
4-NITROANILINE 02 U 02 U 02 U 1UJ 0.75 J 0.75 J 1 _UR 1 UJ
ACENAPHTHENE 02 U 02 U 02 U 02 U 0.83 J 0.4295 J 0.029 J 021 U
ACENAPHTHYLENE 02 U 02 U 02 U 02 U 0.9 J 05 J 0.2 UJ 021 U
ANTHRACENE 02 U 02 U 02 U 02 U 0.92 J 0.51 J 0.2 UJ 0.21 U
BENZO(A)ANTHRACENE 0.07 U 0.07 U 0.07 U 0.041 U 1J 0.5105 J 0.042 UJ 0.045 U
BENZO(A)PYRENE 0.2 UJ 0.2 UJ 0.2 U 02 U 0.35 J 0.225 J 02 U 021 U
BENZO(B)FLUORANTHENE 0.08 U 0.08 U 0.08 U 0.075 U 0.64 J 0.3395 J 0.078 UJ 0.082 U
BENZO(G,H.)PERYLENE 0.2 UJ 0.2 UJ 02 U 02 U 0.31 0.205 0.2 U 021 U
BENZO(K)FLUORANTHENE 0.2 UJ 2 UJ 0.2 UJ 02 U 0.53 J 0.315 J 02 U 021 U
BIS(2-ETHYLHEXYL)PHTHALATE 1 UJ 1._UJ 1 U 1U 1 U 1 U 1t U 1UJ




APPENDIX C

COMPLETE ANALYTICAL DATABASE - ROUNDS 1 THROUGH 4
SITE 23 UNDERDRAIN METERING PIT
NSB-NLON, GROTON, CONNETICUT

PAGE 3 OF 4

nsample S23GWMPMO1|  S23GWMPMO1-AVG| S23GWMPMO1-Df S23GWMPM02] S23GWMPM-03F  S23GWMPM-03-AVG| S23GWMPM-03-D}  S23GWMPM04
location 23MPO1 23MPO1 23MPO1 23MPO1 23MPO1 23MPO1 23MPO1 23MPO1
sample_coc S23GWMPMO1| S23GWMPMO1-AVG FD-061807| S23GWMPM02| S23GWMPM-03| S23GWMPM-03-AVG FD121807-01f S23GWMPM04
sample_dat 20070618 20070618 20070618 20070906 20071218 20071218 20071218 20080221
sacode ORIG AVG bup NORMAL ORIG AVG DUP NORMAL
duplicate S23GWMPMO1 S23GWMPM-03

PAHs (continued) (ug/l)

CHRYSENE 02 U 0.2 U 02U 02 U 0.76 J 043 J 0.2 UJ 0.21 U
DIBENZO(A,HJANTHRACENE 0.2 UJ 0.2 UJ 02 U 02 U 0.14 J 0.14 J 02 U 0.21 U
FLUORANTHENE 02 U 0.2 U 02 U 02 U 11 J 0.6 J 0.2 UJ 0.21 U
FLUORENE 0.2 U 02 U 02 U 0.2 U 097 J 0.535 J 0.2 UJ 0.21 UJ
HEXACHLOROBENZENE 1U 1U 1U 02 U 1.2 J 0.65 J 0.2 UJ 021 U
HEXACHLOROBUTADIENE 02U 02 U 02 U 0.48 U 0.64 J 0.3448 J 0.099 U 021 U
INDENO(1,2,3-CD)PYRENE 0.2 UJ 0.2 UJ 02 U 0.2 U 0.22 0.16 02 U 0.21 UJ
NAPHTHALENE 02 U 02 U 0.2 U 02U 14 0.544 J 0.088 J 021 U
PENTACHLOROPHENOL 1 UR 1 UR 1 UR 1 UR 1 UR 1 _UR 1 UR 1 UJ
PHENANTHRENE 02 U 02 U 02 U 02U 0.98 J 0.54 J 0.2 UJ 0.21 U
PYRENE 02 U 02 U 02 U 02U 0.84 J 0.47 J 0.2 UJ 021 U
PAHs, Filtered (ug/L)

1-METHYLNAPHTHALENE 0.093 J
2-METHYLNAPHTHALENE 0.2 UJ
4-NITROANILINE 1. UJ
ACENAPHTHENE 0.031 J
ACENAPHTHYLENE 0.2 U
ANTHRACENE 02 U
BENZO(A)ANTHRACENE 0.042 U
BENZO(A)PYRENE 02Uy
BENZO(B)FLUORANTHENE 0.078 U
BENZO(G,H,))PERYLENE 0.13 J
BENZO(K}FLUORANTHENE 02 U
BIS(2-ETHYLHEXYL)PHTHALATE 1 U
CHRYSENE 02 U
DIBENZO{A,H)ANTHRACENE 02 U
FLUORANTHENE 02 U
FLUORENE 0.2 UJ
HEXACHLOROBENZENE 02 U
HEXACHLOROBUTADIENE 02 U
INDENO(1,2,3-CD)PYRENE 0.22 J
NAPHTHALENE 0.069 J
PENTACHLOROPHENOL 1 UR
PHENANTHRENE 02 U
PYRENE 0.2 U
Inorganics (ug/t.)

ALUMINUM 473 294 115 322 38.1 29.95 21.8 28.4
ANTIMONY 23 U 19 U 1.5 U 0.87 U 18 U 1.45 U 11U 1.5 U
ARSENIC 3.7 U 3.35 U 3.0 U 13.9 22 U 3.45 U 47 U 3.1
BARIUM 48.2 50.3 52.4 87 55.2 54.3 53.4 55.9
BERYLLIUM 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U
CADMIUM 0.1 U 01U 01U 0.64 U 01 U 01U 01 U 01U
CALCIUM 33800 34800 35800 32000 35500 35100 34700 34300
CHROMIUM 094 U 0.875 U 0.81 U 2 0.41 0.275 0.28 U 038 U
COBALT 0.84 U 074 U 0.64 U 0.26 U 0.66 0.595 0.53 0.6
COPPER 30U 30U 3.0 U 42 0.44 U 0.33 U 0.22 U 08 U
IRON 9190 10545 11900 70800 9860 10030 10200 4380
LEAD 2.2 5.75 9.3 8.4 25 U 235 U 22 U 1.4 U
MAGNESIUM 7260 7460 7660 7020 7660 7575 7490 7540
MANGANESE 661 688 715 845 858 836.5 815 784
MERCURY 0.03 U 0.035 U 0.04 U 0.02 U 0.02 U . 002 U 0.02 U 0.02 U




APPENDIX C

COMPLETE ANALYTICAL DATABASE - ROUNDS 1 THROUGH 4
SITE 23 UNDERDRAIN METERING PIT
NSB-NLON, GROTON, CONNETICUT

PAGE 4 OF 4
nsample S23GWMPMO1| S23GWMPMO1-AVG| S23GWMPMO1-D] ~ S23GWMPMO02] S23GWMPM-03] S23GWMPM-03-AVG] S23GWMPM-03-D]  S23GWMPMO4
location 23MPO1 23MP01 23MPO1 23MPO1 23MPO1 23MPO1 23MPO1 23MPO1
sample_coc S23GWMPMO1| S23GWMPMO1-AVG FD-061807| S23GWMPMO02| S23GWMPM-03] S23GWMPM-03-AVG FD121807-01| S23GWMPMO04
sample_dat 20070618 20070618 20070618 20070906 20071218 20071218 20071218 20080221
sacode ORIG AVG puP NORMAL ORIG AVG DuP NORMAL
duplicate S23GWMPMO1 S23GWMPM-03
Inorganics ( d) (ug/L)
NICKEL 1.0 U 0.885 U 0.77 U 0.41 U 0.53 0.495 0.46 0.64
POTASSIUM 5210 5350 5490 5270 5590 5540 5490 5150
SELENIUM 15 U 1.375 J 2.0 J 1.5 U 1.5 U 1.5 U 1.5 U 2.2 U
SILVER 0.46 U 0.46 U 0.46 U 1.5 0.46 U 0.46 U 0.46 U 0.54 U
SODIUM 46900 48250 49600 52100 53400 52850 52300 50100
THALLIUM 099 U 1.645 U 23 U 0.98 U 071 U 071 U 071 U 20 U
VANADIUM 13 U 1.35 U 14 U 3.7 0.34 U 0.315 U 0.29 U 0.52 U
ZINC 21.3 J 218 J 22.3 47 .1 22.8 21.4 20 26.6
Inorganics, Filtered (ug/L)
ALUMINUM 20.4 J 28.55 J 36.7 J 21.3 J 19 U 19 U 19 U 35.4
ANTIMONY 0.87 U 1.235 U 16 U 0.87 U 0.87 U 1.085 U 1.3 U 1.5 U
ARSENIC 35 U 2.85 U 22 U 12 J 19 U 15 U 1.1 U 2.8
BARIUM 44.6 45.5 46.4 50.1 48.9 49.25 49.6 56.8
BERYLLIUM 0.12 U 0.12 U 0.12 U 0.12 U 012 U 012 U 0.12 U 0.12 U
CADMIUM 01U 0.1 U 01 U 0.1 U 0.1 U 01U 0.1 U 01 U
CALCIUM 33600 34150 34700 31400 33100 33250 33400 36000
CHROMIUM 1.2 U 0.82 U 0.44 U 03J 0.29 0.385 0.48 0.38 U
COBALT 0.67 U 0.765 U 0.86 U 047 J 0.48 0.495 0.51 0.64
COPPER 149 U 8.55 U 22 U 07 U 022 U 0.45 U 0.68 U 08 U
IRON 3470 3550 3630 3600 4190 4165 4140 3750
LEAD 1.3 J 1.55 J 1.8 J 11 U 21 U 2.45 U 28 U 1.4 U
MAGNESIUM 7200 7340 7480 6980 7250 7275 7300 8020
MANGANESE 645 654.5 664 708 764 767 770 815
MERCURY 0.03 U 0.035 U 0.04 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
NICKEL 11U 099 U 0.88 U 0.78 J 1 0.82 0.64 0.66
POTASSIUM 5090 5240 5390 5320 5360 5375 5390 5390
SELENIUM 1.5 U 1,225 J 1.7 J 2.4 U 1.5 U 1.9 U 23 U 22 U
SILVER 0.46 U 0.46 U 0.46 U 0.46 U 0.46 U 0.46 U 0.46 U 0.54 U
SODIUM 46600 47500 48400 52600 50400 50900 51400 52100
THALLIUM 1.2 U 1.065 U 093 U 1.7 U 071 U 071 U 071 U 2 U
VANADIUM 0.7 U 0.63 U 0.56 U 029 U 0.29 U 0.29 U 029 U 0.52 U
ZINC 214 J 20.45 J 19.5 J 15 18.6 19.7 20.8 26
Oil & Grease (ug/L)
OIL & GREASE - HEM 1200 U 1200 U 1200 U 1200 U 1200 UJ 1200 UJ 1200 U 1200 U
Petroleum Hydrocarbons (ug/L)
TOTAL PETROLEUM HYDROCARBONS 55 J 55 J 79 U 140 J 160 U 840 J 1600 J 75 U
Petroleum Hydrocarbons, Filtered (ug/L)
|TOTAL PETROLEUM HYDROCARBONS | | I | | | | 75 U ]




APPENDIX D

HUMAN HEALTH RISK ASSESSMENT MEMORANDUM



From: Bob Jupin, Tetra Tech Risk Assessment Specialist
To: Corey Rich, Tetra Tech Project Manager
Date: May 19, 2008

Regarding: Human Health Risks Associated with Site 23 Groundwater

Historical and current information pertaining to Site 23 groundwater were reviewed to determine if Site 23
groundwater poses a threat to human health and the environment. Historical information reviewed as
part of this evaluation included the Basewide Groundwater Operable Unit Remedial Investigation Report
(BGOURI) (Tetra Tech, 2002) and data collected as part of the storm sewer rehabilitation (FWEC, 2001).
Current data reviewed as part of this evaluation included the first four quarters of the underdrain metering

pit sampling collected through February, 2008.

There have been changes in United States Environmental Protection Agency (USEPA) and Connecticut
Department of Environmental Protection (CTDEP) guidance since the BGOURI HHRA was prepared.
The major changes in guidance include: .
» USEPA Region 9 Preliminary Remedial Goals (2004) |
» CTDEP Remediation Standard Regulations (RSRs) Volatilization Criteria (2003)
» Draft Guidance for Evaluating the Vapor Intrusion into Indoor Air (USEPA, 2002).
* Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual (Part E,
Supplemental Guidance for Dermal Risk Assessment), Final Guidance (USEPA, 2004).
* Guidelines for Carcinogen Risk Assessment (USEPA, 2005a).
e Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens
(USEPA, 2005b).

The revised guidance was used in this evaluation.
Site Description

Figure 1-1 shows the general location of the Naval Submarine Base and Figure 1-2 shows the location of
Site 23. No. 2 and No. 6 fuel oil and waste oil were previously stored in underground storage tanks
(USTs) at Site 23 and each tank had én underdrain system that collected groundwater to control water
levels and associated hydraulic pressure. The USTs were properly closed in place and the underdrain
systems were kept to reduce groundwater levels in the area. Evidence of releases of petroleum products
from the tanks, their associated piping, and possibly from other nearby sources was detected during
previous investigations. Remedial actions were taken to address petroleum products detected in the soil.
No significant groundwater contamination was detected; however, low-levels of petrolehm hydrocarbons
were infrequently detected at the outfall of the storm sewer system near Goss Cove. Subsequently, the



storm sewer at Site 23 was rehabilitated in 2000 such that the original combined groundwater and
stormwater system was separated into a deep groundwater and a new shallow stormwater system
(FWEC, 2001). Over 2,000 feet of the existing underdrain piping was relined with cured-in-place plastic

pipe and a manhole was converted into a metering pit to measure groundwater flow volume.

Current and expected future site usage is industrial/commercial. Groundwater at Site 23 is classified GB.
Groundwater at Site 23 is not used as a potable water source. Currently there are no direct contact
exposures to groundwater. Potential receptors evaluated in the human health risk assessments for Site

23 included construction workers and hypothetical future residents.
Basewide Groundwater Operable Unit Remedial Investigation Report

Groundwater at Site 23 was evaluated in the BGOURI (Tetra Tech, 2002). As part of the evaluation
concentrations of'chen;licals in groundwater were compare to USEPA and CTDEP screening criteria for
direct contact (USEPA Region 1X Preliminary Remedial Goals, USEPA Maximum Contarhinant Levels,
CTDEP Maximum Contaminant Levels, and CTDEP RSRs) and migration (CTDEP volatilization and
surface Water protection criteria). A copy of the compar'isons is included in Attachment A.1. Maximum
concentrations of tetrachloroethene, naphthalene, and lead exceeded the direct contact criteria (Table 13-
4). Arsenic and lead were detected at concentrations exceeding the surface water protection criteria
(Table 13-5). The human health risk assessment (HHRA) evaluated potential risks from exposures to
groundwater by conétruction workers and hypothetical residents. The HHRA determined that risks for
construction workers were less than USEPA and CTDEP acceptable levels (Table 13-6). Risk for future
residents were within USEPA and CTDEP acceptable levels. However, the chemical specific cancer risk
for tetrachloroethene exceeded the CTDEP target level of 1 x 10 for individual chemicals, although the
maximum detected concentration of tetrachloroethene was less than its CTDEP RSR. The HHRA
guidance has been updated since the BGOURI was prepared, but the changes in the HHRA guidance
would not change the conclusions of the HHRA.

Storm Sewer Rehabilitation

The storm sewer system at Site 23 was rehabilitated in 2000 (FWEC, 2001). After completion of the
storm sewer system, groundwater collected from the deep dewatering system around the closed
underground storage tanks is conveyed to a metering pit within the Tank Farm. The metering pit is
connected to the shallow stormwater system and the water is conveyed to the Thames RiVer. Seven
groundwater samples were collected from the metering pit between July 25, 2000 and May 23, 2001. A
summary of the sample analyﬁcal results are included in Table 1 in Attachment A.2. it should be noted
that this data was not validated. Table 1 includes a comparison of thé data to CTDEP RSRs for surface ‘



water protection and volatilization. Concentrations of all chemicals in all seven groundwater samples
were less than the volatilization criteria. Concentrations of total zinc exceeded the surface water
protection criteria in samples collected in August and October, 2000. Concentrations of total lead
exceeded the surface water protection criteria in samples collécted in August 2000, October 2000,
January 2001, April 2001, and May 2001. Concentrations of total arsenic exceeded the surface water
protection criteria in samples collected in Ahgust 2000, October 2000, March 2001, April 2001, and May
2001, although total arsenic was also detected in the blank samples collected in 2001, indicating a
potential laboratory blank contamination issue. Concentrations of all inorganics in filtered samples were
less than the surface water protection criteria in all samples, suggesting that the elevated total arsenic
and lead results were related to suspended soils in the samples. In general, concentrations of inorganics
were highest in samples collected in August and October of 2000 shortly after completion of construction
of the new storm water system and decreased significantly in subsequent sampling rounds.
Concentrations of phenanthrene exceeded the surface water protection criteria in the samples collected
in January 2001 and May 2001. Concentrations of benzo(b)fluoranthene, and benzo(k)fluoranthene
exceeded the surface water protection criteria in the sample collected in May 2001. Considering the new
risk methodology risks for construction workers exposed to groundwater would be within USEPA and

CTDEP acceptable levels using the last round of sampling results (May 2001) (Attachment A.3).
Quarterly Underdrain Metering Pit Sampling

Four quarters of water samples were collected from the metering pit (Tetra Tech, 2008), which began in
June 2007. The results of the sampling are presented in Table 3-1 in Attachment A.4. Included in Table
3-1is a comparison to CTDEP RSRs for surface water protection and volatilization. None of the detected
concentrations in the samples exceeded CTDEP volatilization criteria. In the sample collected in
September 2007, the concentration of total arsenic exceeded the surface water protection criteria.
However, the concentration of arsenic in the filtered sample was below the surface water protection
criteria. In general concentrations of inorganics in the filtered samples were significantly less than the
concentrations detected in the unfiltered samples. Also the sample log sheet indicates that orange
precipitate was observed in the sample. Therefore, it is likely that the arsenic detected in the unfiltered
sample was a result of suspended solid particles in the water and is not indicative of groundwater quality.
Arsenic was not detected in the sample collected in December 2007 and was detected at a concentration
below the surface water protection criteria in the sample collected in February 2008. In December 2007,
concentrations of acenaphthylene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(k)fluoranthene, hexachlorobenzene, and phenanthrene exceeded the surface water protection
criteria. These chemicals were not detected in the duplicate sample collected in December 2007 and

these chemicals were not detected in the sample collected in February 2008.



Table 2.1 in Attachment A.5 presents a comparison of the sampling results to human health screening
criteria consisting of USEPA Region IX Preliminary Remediation Goals (PRGs) for tap water, USEPA
Maximum Contaminant Levels (MCLs), CTDEP RSRs, and Connecticut MCLs. Several VOCs, SVOCs,
and inorganics were detected at concentrations exceeding the human health screening criteria.
Attachment A.5 also presents the results of a human Healfh risk assessment (HHRA) for construction
workers and hypothetical residents exposed to groundwater from the underdrain metering pit. Risks for
construction workers exposed to groundwater are within USEPA and CTDEP acceptable levels. Cancer
risks and hazard indices for hypothetical residents exceed USEPA and CTDEP acceptable levels,
although Site 23 is not. suitable for residential development. Hexachlorobenzene, carcinogenic PAHSs,
and arsenic were the major contributors to the cancer risks. Arsenic, iron, and manganese are the major
contributors to the hazard indices. As discussed above hexachlorobenzene and carcinogenic PAHs were
only detected in the sample collected in December 2007. Concentrations of arsenic and iron were only
elevated in the sample collected in September 2007. In addition, concentrations of arsenic and iron in the
filtered sample were significantly lower than those in the unfitered sample. Concentrations of

manganese were within site background levels.
Vapor Intrusion Evaluation for Groundwater

Groundwater data from Site 23 were evaluated to determine if there were unacceptable risks associated
with vapor intrusion into buildings (Tetra Tech, 2008). Concentrations of volatile organic compounds

' (VOCs) in groundwater were compared to screening criteria for vapor intrusion. The screening criteria
were obtained from USEPA’s OSWEI-LIV Draft Guidance for Evaluating the Vapor Intrusion into Indoor Air
from Groundwater and Soils (Subsurface *Vapor Intrusion Guidance), November 2002, CTDEP’s
Proposed Revisions - Connecticut’s Remediation Standard Regulations Volatilization Criteria, March
2003, and USEPA Region | {April 24, 2008). Concentrations of chloroform and trichloroethene at Site 23
exceeded the USEPA screening criterion. These chemicals were further evaluated using USEPA's Johnson
and Ettinger Vapor Intrusion Model. Modeling results showed that cancer risks and hazard indices for
residential and industrial scenarios were within USEPA and CTDEP acceptable levels at Site 23. Further
evaluation against PRGs and ARARs showed that vapor intrusion is not an issue at Site 23. It was
concluded that no further action was required for vapor intrusion issues at Site 23.

Conclusions

Historical and current information pertaining to Site 23 groundwater were reviewed to determine if Site 23
groundwater poses a threat to human health and the environment. The conclusions of this evaluation are

the following:



The HHRA performed during the BGOURI evaluated potential risks from exposures to
groundwater by construction workers and hypothetical residents, although it is unlikely that direct
contact exposures to Site 23 groundwater would occur based on current and expected future site
use. Cumulative risks were less than or within USEPA and CTDEP acceptable levels. However,
chemical-specific risks for tetrachloroethene exceeded the CTDEP target level for individual
chemicals, although the maximum detected concentration of tetrachloroethene was less than its
CTDEP RSR (5 pg/L). Concentrations of tetrachloroethene in Site 23 groundwater have
decreased from 3 pg/L in the BGOURI to 0.3 J pg/L during the forth quarter of the underdrain
meter pit sampling. Chemical-specific risks associated with tetrachloroethene would now be less
than the CTDEP target level for individuél chemicals.

The HHRA guidance has been revised since the BGOURI HHRA was prepared but the changes
in the guidance would not change the conclusions of the HHRA.

Concentrations of chemicals in groundwater samples collected after the storm sewer
rehabilitation were highest in samples collected in August and October, 2000 right after
completion of construction and decreased significantly in subsequent sampling rounds.
Concentrations of all chemicals detected in groundwater collected during the four quarters of the
underdrain metering pit sampling were less than that CTDEP surface water protection and
volatilization criteria with the exception of arsenic and several SVOCs. The concentration of total
arsenic in the sample collected in September 2007 exceeded the surface water protection
criteria although the concentration of arsenic in the filtered sample was less than the surface
water protection criteria. The arsenic detected in the unfiltered sample is believed to be a result
of suspended solid particles in the water and the filtered sample is more indicative of
groundwater quality. Concentrations of acenaphthylene, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(k)fluoranthene, hexachlorobenzene, and phenanthi'ene exceeded
the surface water protection criteria. These chemicals were not detected in the duplicate sample
collected in December 2007 and these chemicals were not detected in the sample collected in
February 2008.

In general, concentrations of chemicals in Site 23 groundwater have decreased over time except
as noted above. '

Potential risks for construction workers exposed to Site 23 groundwater are still acceptable using
the analytical results from the four rounds of groundwater sampling. Potential risks for
hypothetical residents exposed to Site 23 groundwater exceed acceptable levels, although Site
23 is not suitable for residential development.

The vapor intrusion evaluation for groundwater determined that risks from vapor intrusion were
with USEPA and CTDEP acceptable levels for residential and industrial scenarios. Thg
evaluation concluded that no further action was required for vapor intrusion issues at Site 23.
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ATTACHMENT A.1
TABLES FROM BASEWIDE GROUNDWATER
OPERABLE UNIT REPORT



TABLE 13-4

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN FOR GROUNDWATER AT SITE 23

Scenario Timeframe: Future
Medium: Groundwater
E Med

Exposure Point; Tank Farm (Slte 23

DIRECT CONTACT EXPOSURE SCENARIOS

BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION
NSB-NLON, GROTON, CONNECTICUT

PAGE 1 OF 3

lﬁon

28200 N/A__ JCTDEP RSR
Fﬂ! FED-SMCL
NIA___ | CTDEP-MCL

Minimum " Maximum . . Detection Concentration Risk-Based Potential | Potential auona!e for
A8 umbe cramice | oo | o | Lot oo | FEQLIE ) Rorge of | €201 Boeareins |con'scrmnn) rasorae | o [SOFS| Sonaminit
o m o ondetects™ | screening® alue Level®™ Value Source 9 e
Selection
Volatile Organics
M+P-XYLENES 2 2 ug/l. $23MW02S01 1 2 2 N/A 21 N 530 CTDEP RSR| NO BSL
10000 FED-MCL
10000 JCTDEP-MCL
95-47-6 O-XYLENE 3 3 ug/L S23MW02S01 17 1 3 N/A 21 N7 530 CTDEP RSR| NO BSL
10000 FED-MCL
10000 | CTDEP-MCL
127-18-4 RA ORO 3 3 ugil $23MW03D01 113 1 3 N/A 0 [s] 5 CTDEP RSR ASL
5 FED-MCL
5 CTDEP-MCL
1330-20-7 (XYLENES, TOTAL 5 5 ug/l $23MW02801 1w 1 H N/A 21 N 530 CTDEP RSR| NO BSL
10000 FED-MCL
10000 | CTDEP-MCL
Dissolved Gases
74-82-8 METHANE 1 920 uglt S23MW02S01 7110 1 920 NiA NIA N/A CTDEP RSR{ NO NTX
N/A FED-MCL
N/A CTDEP-MCL
Semivolatile Organics
91-20-3 14 14 ugiL S23IMW02501 1 05-5 14 N/A N 280 |CTDEP RSR ASL
° NiA FED-MCL
N/A CTDEP-MCL|
Total Metals
7429-80-5 ALUMINUM 890 2030 uglt $23MW02S01 177 50.5 - 531 2030 3560 3600 N N/A CTDEP RSR| NO EPAI, BKG
. FED-SMCL
I\ NIA CTDEP-MCL
7440-38-2 ARSENIC 4.7 47 ug/L S23HNUS1101 1" 23 . 47 9 N/A 50 CTDEP RSR| NO BSL
10 FED-MCL
50 CTDEP-MCL .
7440-39-3 BARIUM 272 176 ugiL S23MW02501 1 18-37 176 227 730 N 1000 CTDEP RSR| NO BSL, BKG
2000 FED-MCL.
2000 CTDEP-MCL,
7440-43-9 CADMIUM 0.63 0.63 ug/l. S23HNUS2001 417 0.25 0.63 D 18 N 5 CTDEP RSR| NO BSL
5 FED-MCL
5 CTDEP-MCL
7440-70-2 CALCIUM 6270 94100 ugll S$23MW03001 10110 N/A 94100 188000 . NIA N/A CTDEP RSR} NO NUT, BKG
NIA FED-MCL
N/A CTDEP-MCL|
744047-3 CHROMIUM 0.2 J 432 TSIl $23MW02501 4o 6.2 432 799 N 50 |CTDEP RSR| NO | BSL, BKG
100 FED-MCL
NIA CTDEP-MCL,
7440-48-4 COBALT 45 J 6.4 4 ugiL $23MW02S01, 410 4.2-52 64 486 73 N NA CTDEP RSR| NO BSL, BKG
NIA FED-MCL
NIA CTDEP-MCL
7440-50-8 COPPER 6.8 J 10.7 J ug/L S23MW02S01 210 6.8 10.7 107 150 N 1300 CTDEP RSR] NO BSL, BKG
1300 FED-MCL
N/A CTDEP-MCL
7439-89-6 202 24800 ug/L $23MW02S01 910 175 24800 NO EPAI, BKG




TABLE 134

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN FOR GROUNDWATER AT SITE 23

Scenario Timeframe: Future
Medium: Groundwater

E: Medi

Exposure Point: Tank Farm (Site 23)

DIRECT CONTACT EXPOSURE SCENARIOS

BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION
NSB-NLON, GROTON, CONNECTICUT

PAGE20F 3

Rationale for
Minimum Maximum . . Detection Concentration Risk-Based Potential Potentiat
CAS Number Chemical Qualtfier ation | s |Units L°°g:"::::‘:'::’:nmu'“ Frequency NRa:g‘e ‘:fm Used for B':klgm:,"d COPC Screening] ARAR/TBC | ARARITBC C::C Cg;:::i::t
o o w oncetects™ ! screening™ alue Level®™ Value Source 9 Jection®
RE/SINNNNNN Ff0 | 19 7 312 gl S23MW02501 /10 18 31z I VA CTDEP RSR ASL
. FED-AL
N/A CTDER-MCL,
7435-953 MAGNESIUM 1610 7840 ug/l SZ3MW02501 9110 544 7840 191000 NiA N/A |CTDEPRSR| NO | NUT, BRG
NIA FED-MCL
i N/A CTDEP-MCL
7435-96-5 MANGANESE 414 3 3380 ugll S23MW02501 B/10 B8-12.1 3380 11700 88 [ N/A__ |CTDEP RSR| NO BKG
FED-SMCL
g N/A CTDEP-MCL
7440-02-0 NICKEL 0 J 335 ugil S23MW02501 210 92-99 335 73 N 106 |CTDEP RSR| NO BSL
100 FED-MCL
100 CTDEP-MCL
7440-09-7. POTASSIUM 1170 7750 ug/l S23MW02501 10/10 NIA 7790 70800 NIA N/A |CTDEPRSR| NO | NUT,BKG
N/A FED-MCL
NiA _ |CTDEP-MCL
7440-23-5 SODIUM 7790 J 95200 J ugll S23HNUS201 10/10 NIA 96200 1900000 NiA N/A~ |CTDEPRSR| NO | NUT.BKG
N/A FED-MCL
i N/A CTDEP-MCL
7440-62-2 VANADIUM 64 J 64 J ugil S23MW03D0T 110 6.3-6.2 64 10.2 6 [ 50 CTDEP RGR| NO | BSL, BKG
N/A, FED-MCL
N/A CTDEP-MCL
7440-66-6 ZINC 68.4 66.4 ug/l S23MW02501 10 10.9-43.1 68.4 131 100 N 5000 |CTDEP RSR| NO | BSL, BKG
5000 FED-SMCL
N/A CTDEP-MCL/
Dissolved Metals
7440-36-2 [ARSENIC, FILTERED 31 J 31 J Jugl] S23MwW02S01-F 72 23 KX NA 50 CTOEP RSR[ NO BSL
10 FED-MCL
50 CTDEP-MCL
7440-39-3 BARIUM, FILTERED 338 150 ugil | B23MWO2S01-F 212 NIA 150 260 N 1000 | CTDEP RSR] NO BSL
2000 FED-MCL
2000 CTDEP-MCL
7440-70-2 CALCIUM, FILTERED 33000 25100 Ugil | S523MWO02S01-F 212 N/A 45100 152000 NiA N/A |CTDEP RSR| NO | BSL, BKG
N/A FED-MCL
N/A CTDEP-MCL|
7439-69-6 IRON, FILTERED 4410 15460 ugll | SZ3MW02501-F 212 NIA 154060 25300 ikl N/A___|CTDEP RSR|] NO | EPAIL BKG
FED-SMCL
N/A CTDEP-MCL
7439-82-1 LEAD, FILTERED 10 10 ug/l S23IMW02S01-F 172 1.8 10 N/A 15 CTDEP RSR| NO BSL
15 FED-AL
N/A CTDEP-MCL
7435-95-4 MAGNESIUM, FILTERED 3770 5830 uglL | 523MW02807F 22 A 5830 150000 N/A N/A~ |CTDEP RSR| NO | BSL, BKG
N/A FED-MCL
i NIA CTDEP-MCL
7439.96-5 MANGANESE, FILTERED 977 2650 GglL | S23MWO02S01-F 22 NIA 2650 5400 CCIN~ N/A___|CTDEP RSR| NO BKG
FED-SMCL
N/A CTDEP-MCL
7440-09-7 BOTASSIUM, FILTERED 8500 7340 uglL | SZ3MW02S01-F 212 NiA 7340 50000 N/A N/A_ |CTDEP RSR| NO | NUT, BKG
NIA FED-MCL
N/A CTDEP-MCL
7440-23-5 SODIUM, FILTERED 49300 82600 J ugiC SZ3HNUS201-F 22 NIA 82600 1580000 NIA N/A_ |CTOEP RSR| NO | NUT, BKG
N/A FED-MCL
N/A CTDEP-MCL,




TABLE 134

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN FOR GROUNDWATER AT SITE 23

DIRECT CONTACT EXPOSURE SCENARIOS

BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION
NSB-NLON, GROTON, CONNECTICUT

PAGE3OF 3
Scenario Timeframe: Future
Madium: Groundwater
Exp Medii
Exposure Point: Tank Fam (Site 23]
Rationale for
Minimum . Maximum Detection Concentration Risk-Based Potential Potential
CAS Numbet Chemical ion | Minimum [ o Maximum i, 1 Location of Maximum Frequency _Range Ma) Used for Blckgm:‘md COPC Screening| ARARITBC | ARARITBC COPC| Contaminant
» Qualifier m Qualifier Concentration ® Nondetects™ | o 0 4@ Value'? " Level® Value Source .| F128 | Deletionor
creening eve! Selection®
Miscellaneous Parameters ' .
E-14506 ALKALINITY 18 348 mg/l $23MW03D01 10110 N/A 348 1950 N/A NIA CTDEP RSR| NO BKG
NA FED-MCL
N/A CTDEP-MCL
7664-41-7 AMMONIA 0.16 J 0.54 mgiL S23HNUS201 a3 NiA 0.54 ND NIA N/A CTDEP RSR| NO NTX
NIA FED-MCL
i N/A CTDEP-MCL
7664-41-7 AMMONIA, AS NITROGEN 0.13 J 69 mg/. $23MW02S01 617 100 6.9 D NA NA CTDEP RSR| NO NTX
: f N/A FED-MCL
N/A CTDEP-MCL
000-02-0 CHLORIDE 6.55 124 mg/. S23MW02801 10/10 N/A 124 4540 NIA N/A CTDEP RSR| NO BSL
250 FED-SMCL
NIA CTDEP-MCL
[E-11778 HARDNESS as CaCO3 23 257 mg/L S23MW03D01 10110 N/A 257 N/A N/A CTDEP RSR| NO NTX
N/A FEO-MCL
N/A CTDEP-MCL
14808-79-8 [SULFATE 78 472 mgit S23HNUS2001 10110 N/A 47.2 N/IA NIA CTDEP RSR| NO BSL
: 250 FED-SMCL
NIA CTDEP-MCL
[000-08-0 TOTAL DISSOLVED SOLIDS 66.2 §19 mglL $23MW02501 1010 N/A 519 6260 N/A N/A CTDEP RSR| NO BKG
T FED-SMCL
N/A CTDEP-MCL,
7440-44-0 TOTAL ORGANIC CARBON 1 J g mg/k S23MW04S01 10/10 N/A 9 77 N/A NIA CTDEP RSR{ NO BKG
NA FED-MCL
N/A CTDEP-MCL
000-08-9 TOTAL SUSPENDED SOLIDS 6 J 169 mg/l $23MW02S01 6/10 5000 168 236 N/A N/A CTDEP RSR| NO BKG
N/A FED-MCL
N/A CTDEP-MCL|
A shaded value i tes that the used for ing exceeds the criterion or background value.
A shaded ical name i that the has been selected as a COPC. Qefinitions:
ARAR/TBC = A or and Appropi Requi /To Be C
Egoinotes: C = Carcinogen.

1

[LIF N RN

S23HNUS1101
S23HNUS1301

the and

Sample and duplicale are counted as two separate samples when
detected concentrations.

Values pi are ple-specifi itation limits.
The i d d is used for

95% Upper Tolerance Limit (UTL) of site background data .
The risk-baséd COPC screening level for tap water use is presented. The value is based on a
target Hazard Quotient of 0.1 for noncarcinogens (denoted with a "N" flag) or an incremental cancer

purposes.

risk of 1E-6 for carcinogens (denoted with a “C" flag) (USEPA, Region IX, Octaber 2004, Update December 28, 2004).

The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based
COPC screening level and/or an ARAR/TBC(s).

Value is for total xylenes.

Value is for hexavalent chromium.

$23MW02001 S23MW04S01

$23MW02001-D

COC = Chemical of
J = Estimated Value
N = Noncarcinogen.

Concemn

N/A = Not Appliable.
FED-MCL = Federal Maximum Contaminant Level
C

FED-SMCL = Federal

{USEPA, August 2000).

FED-AL = Federal Action Level {(USEPA, August 2000)

CTDEP-RSR = C
CTDEP-MCL = Ct

DEP Remediati

C

Level.

Rationale Codes:

For Selection as 8 COC:
ASL = Above COC Screening Level/ARAR/TBC.

For Efimination as a

coc:

BKG = Within Background Levels.
BSL = Below COC Screening Level/ARAR/TBC
NUT = Essential Nutrient,

1996.

Level (USEPA, August 2000).

S23HNUS2001
S23HNUS201
S§23HNUS201-F
S$23HNUS501

S$23MW02801
S23MW02S01-F
S$23MW03D01
S23MW04D01

NTX = No Toxicity Information.
EPAI = USEPA Region 1 does not
NV = Mi p

of this

in human heatth risk agsessments.

are not



TABLE 13-5

OCCURRENCE, DISTRIBUITON, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN FOR GROUNDWATER AT SITE 23
MIGRATION PATHWAYS
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION
NSB-NLON, GROTON, CONECTICUT

PAGE 1 OF 2
Scenario Timeframe: Future
Medium: Groundwater
Exp o Medi
Exposure Point: Tank Farm (Site 23)
Minimum - Maxi L . . Detection R ¢ | Concentration | CTOEP | oo Vol Rationale for
CAS Number Chemical Concentration M'""f""m Concentration y Units L of M " Freq Y ange o Used for ackground Surface Water T ) ol.jcopc cOnta'mmant
; " Qualifier " Qualifier Concentration ) Nondetects'® s ) Valuye® 5 Criteria®® | Flag | Deletion or
. creening Criteria s (6
election’
Volatile Organics
M+P-XYLENES 2 2 ugfl $23MW02501 110 2 2 NA NA 21300 NO BSL
95-47-6 O-XYLENE 3 ug/L 23MW02S01 1/10 1 3 NA NA 21300 NO BSL
127-18-4 TETRACHLOROETHENE 3 ug/L 3MWO03D01 1/10 1 3 NA 88 1500 NO BSL
1330-20-7 XYLENES, TOTAL 5 ug/L 3MW02S01 1/10 1 5 NA NA 21300 NO BSL
Dissolved Gases
[74828 [METHANE 1 ] I 920 ugit | $23MW02501 710 | 1 920 ] NA [__NA NA_ [NO ] NTX ]
Semivolatile Organics
[91 -20-3 INAPHTHALENE 1.4 | ] 1.4 ug/l. |~ “S23MW02501 1710 |  05-5 1.4 | NA | NA NA T NO T NTX ]
Jota! Metals —
7429-90- JALUMINUM 890 2030 ug/L S23MW02S01 210 50.5 - 591 2030 I 3560 N/A N/A [ NO BKG
7440-38-2 AR 4.7 4.7 ug/l S23HNUS 1101 1/10 23 4.7 9 4 N/A ASL
7440-39- BARIUM 272 176 ug/L 23MW02801 4/10 18-37 176 227 N/A N/A NO BKG
7440-43. CADMIUM 0.63 0.63 ugit S$23HNUS2001 1710 0.25 0.63 D 6 N/A NO BSL
7440-70-; CALCIUM 6270 94100 ug/L 23MW03D01 10/10 N/A 94100 188000 N/A N/A NO BKG
7440-47. CHROMIUM 10.2 J 43.2 ug/l S23MW02S01 4/10 8.2 43.2 49.9 N/A N/A NO BKG
7440-48-4 COBALT 4.5 J 6.4 J ug/l S23MW02801, 410 42-52 6.4 48.6 N/A N/A NO BKG
7440-50-8 COPPER 6.8 J 10.7 Jd ug/L $23MW02S801 2/10 6.8 10.7 107 48 N/A NO BSL, BKG
7439-88-6 |RON 202 24800 ug/l $23MW02501 9/10 175 24800 28200 N/A N/A NO BKG
7439-92-1 AD 1.9 J 31.2 ug/l $23MW02801 5/10 1.8 31.2 6.6 N/A ASL
7439-95-4 MAGNESIUM 1610 7840 ug/L S23MW02S01 9/10 544 7840 191000 N/A N/A NO BKG
7439-96-5 MANGANESE 414 J 3380 ug/L MW02S01 8/10 8.8-12.1 3380 | 11700 N/A N/A NO BKG
7440-02-0 NICKEL 10 J 33.5 ug/l. MW02S01 2/10 92-99 33.5 880 N/A NO BSL
7440-09-7 POTASSIUM 1170 7790 ug/L 23MW02S01 10/10 N/A 7790 70800 N/A N/A NO BKG
7440-23-5 SCDIUM 7790 J 99200 J ug/L 523HNUS201 10/10 N/A 99200 1900000 N/A N/A NO BKG
7440-62-2 VANADIUM 6.4 J 6.4 J ug/L $23MW03D01 1/10 6.3-8.2 6.4 10.2 N/A NIA NO BKG
7440-66-6 ZINC 68.4 68.4 ug/L $23MW02801 110 10.9 - 431 68.4 131 123 N/A NO BSL, BKG
Dissolved Metals
7440-38-2 ARSENIC, FILTERED 3.1 J 3.1 J ugil S23MW02S01-F 1 2.3 3.1 4 N/A NO BSL
7440-39-3 BARIUM, FILTERED 338 150 ug/L S23MW02S01-F 2/ N/A 150 N/A N/A NO NTX
7440-70-2 CALCIUM, FILTERED 33000 45100 ug/L 23MW02S01-F 2. N/A 45100 152000 | N/A N/A NO BKG
7438-89-6 RON, FILTERED 4410 15400 ug/L 23MW02S01-F 2/, N/A 15400 25300 N/A N/A NO BKG
7439-92-1 LEAD, FILTERED 10 10 ug/L S23MW02S01-F /2 1.8 10 13 N/A NO BSL
7439-95-4 MAGNESIUM, FILTERED 3770 5830 ug/t MW02S01-F 2, N/A 5830 150000 NIA N/A NO BKG
7439-96-5 MANGANESE, FILTERED 977 2650 ug/L MW02S01-F 2 NIA 2650 9400 A N/A NO BKG
7440-09-7 POTASSIUM, FILTERED 5500 7340 ug/L S23MW02S01-F 2. N/A 7340 60000 A N/A NO BKG
7440-23-5 SODIUM, FILTERED 49300 82600 J ugll S23HNUS201-F i} N/A 82600 1580000 N/A N/A NO BKG
Miscellaneous Parameters
E-14506 ALKALINITY 18 348 mg/L $S23MW03D01 10/10 N/A 348 | 1950 A N/A NO BKG
7664-41-7 AMMONIA 0.16 J 0.54 J mg/L S23HNUS201 I3 N/A 0.54 A N/A NO NTX
7664-41-7 AMMONIA, AS NITROGEN 0.13 J 6.9 J mg/l. S$23MW02S01 6/7 100 6.9 A N/A NO NTX
000-02-0 CHLORIDE - 8.55 124 mg/L S$23MW02S01 10/10 N/A 124 4540 | N/A N/A NO BKG




TABLE 13-5

OCCURRENCE, DISTRIBUITON, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN FOR GROUNDWATER AT SITE 23

MIGRATION PATHWAYS
BASEWIDE GROUNDWATER OPERABLE UNIT-REMEDIAL INVESTIGATION
NSB-NLON, GROTON, CONECTICUT

PAGE 2 OF 2
Scenario Timeframe: Future
Medium: Groundwater
Exposure Medium: Groundwater
Exposure Point: Tank Farm (Site 23)
: " Rationale for
Minimum Maximum Detection Concentration CTDEP
. . Minimum ) i | L ion of Maxi Range of Background CTDEP Vol.|cOoPC| Contaminant
C r
CAS Number Chemical once(r:,t ration | ovalifier w | Qualifier Units Concentration Freq(\:)e "% | Nondetects® Used.form Vale® | Suriace )N(:lter Criteria®® | Flag | Deletion or
Screening ) Criteria Selsction™
E-11778 HARDNESS as CaCO3 223 257 mg/t 523MW03D01 10119 N/A 257 D N/A N/A NO NTX
14808-79-8 SULFATE 7.8 47.2 mg/L S23HNUS2001 10/10 N/A 47.2 4 N/A N/A NO NTX
000-08-0 OTAL DISSOLVED SOLIDS 86.2 519 J mg/t 23MW02501 10190 N/A 519 . 6260 N/A N/A NO BKG
7440-44-0 TOTAL ORGANIC CARBON 1 J 9 mg/L 23MW04S501 10110 N/A 9 37.7 N/A N/A NO BKG
000:08-9 TOTAL SUSPENDED SOLIDS 6 J 169 J _maft - $23MW02801 610 5000 169 236 N/A N/A NO BKG
A shaded value indicates that the concentration used for screening exceeds the criterion or background value.
A shaded chemical name indicates that the chemical has been selected as a COPC.
Footnotes: . Definitions:
1 Sample and duplicate are counted as two separate samples when determining the minimum and maximum ARAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Considered.
detected concentrations. C = Carcinogen.

~ O AWwN

Values presented are sample-specific quantitation limits.
The maximum detected concentration is used for screening purposes.
95% Upper Tolerance Limit (UTL) of site background data.

Connecticut DEP Surface Water Protection criteria.

Connecticut DEP Volatilization criteria for residential exposures.

The chemical is selected as a COPC if the maximum detected concentration exceeds the
CTDEP surface water protection or volatilization criteria.

ial amples;

S$23HNUS1101 $23MW02001
S23HNUS1301 $23MW02D01-D
S23HNUS2001 $23MW02801
S23HNUS201 S23MW02S01-F
S23HNUS201-F S23MWO03D01
$23HNUSS501 $23MW04D01

$23MW04S01

COC = Chemical of Concern.
J = Estimated Value.

N'= Noncarcinogen.

NA = Not Applicable.

Rationale Codes:
For Selection as a COPC:
ASL = Above COPC Screening Level/ARAR/TBC.

For Elimination as a COPC:
BKG = Within Background Levels.
BSL = Below COPC Screening Level/ARAR/TBC.
NTX = No Toxicity Information.




TABLE 13-8

SUMMARY OF CANCER RISKS AND HAZARD INDICES FOR SITE 23
REASONABLE MAXIMUM EXPOSURES

BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION
NSB-NLON, GROTON, CONNECTICUT

Chemicals with

Receptor Media Exposure Cancer Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Hi>1
> 10 > 107 and < 10* >10% and < 10°
Construction Worker Groundwater  |Dermal Contact 1.3E-09 -- -- - - 0.0002 - -
Adult Resident Groundwater |Ingestion 1.8E-06 -- - - Tetrachloroethene 0.01 - -
Dermal Contact 8.5E-07 .- -- - - 0.005 - -
Inhalation (1) 1.8E-06 - - - - Tetrachloroethene 0.008 - -
Total 4.5E-06 - - - - Tetrachloroethene 0.02 - -

Notes:

1 - Inhalation risk is assumed to be equal to risk from ingestion for volatiles.




ATTACHMENT A.2
TABLES FROM STORM SEWER REHABILITATION



GROTON STORM SEWER REHABILITATION PROJECT

TABLE1

UNDERDRAIN WATER SAMPLING FOR OILWATER SEPARATOR (OWS) DETERMINATION
MONTHLY SAMPLING RESULTS

Sample # QWS-072500 OWS-082300 OWS-100400 OW§01 1701 OWS-031501 OWS-041901 QWS-052301 CTDEP RSR CTDEP RSR ]
Date sampled 7/2512000 8/23/12000 10/4/12000 111712001 371512001 4/18/2001 5/23/2001 Surface Water Groundwater
Protection Volatiiization
B SESH i : 2 A Criteriat" Criteria™®
Fusl Type Fingerprint 8015 ND ND ND NA NA E E NA NA
PH EPA 1501 6.2 std. Units 6.3 std. Units 6.3 std. Units NA NA 6.23 6.64 NA NA
Total petroleum
hydrocarbons 418.1 1.1 mgll <1.0mg/l 1.0 mg/l NA NA 5.2 mgll 0.08 mg/l NA NA
Oil and grease EPA 4131 <5.0 mg/l <5.0 mg/l <5.0 mg/l NA NA 9.2 mg/ 16 mg/t NA NA
Total suspended solids EPA 160.2 62 mg/l 720 mg/| 1400 mg#t <5.0 mg/l 23 mght 160 mghl 273 mgit NA NA
Metals: 60108 NA ugh ug/l ug/l ugh ul ug/l 4
Total Dissolved Total Dissolved Total Dissolved Total Dissolved
Aluminum NA 11300 15500 1360 482 1670 ND 2150 1658 2540 ND
Antimony NA 6.4 4.1 ND ND ND ND ND ND 3.28 ND 86000 NA
Arsenic NA 4 ND ND 68 ND 8.1B 288 9.1B ND 4 NA
Barium NA 169 223 64.5B 56.38B 6168 3348 8278 4538 96.78 38.38 NA NA
Beryllium NA 26 0.3 ND 178 ND ND 0.15B ND 0.988 0.808 4 NA
Cadmium NA 0.8 0.8 ND ND ND ND ND ND ND ND 6 NA
Calcium NA 32500 35800 31100 29700 35400 31300 36600 33200 28200 28600 NA NA
Chromium NA 19.6 284 228 ND 248B ND 408 ND 6.58 ND 110 NA
Cobalt NA 9.9 17 248 ND 168 ND 328 ND 4.48 ND NA NA
Copper NA 36 395 ND ND 6.18 ND 4.1B ND 10.68 3.38 48 NA
fron NA 62100 116000 15100 11100 24100 7668 32600 258 62500 125 NA NA
Lead NA 9 9 79 1.1 ND 6 ND 8 ND 13 NA
Magnesium NA 9950 12000 7350 6560 8350 6850 8950 7560 8620 6400 NA NA
Manganese NA 1540 2220 884 801 896 582 1150 515 1630 476 NA NA
Mercury NA 0.1 0.2 ND ND ND ND ND ND ND 0.25 0.4 NA
Nicke! NA 13.2 18.3 ND ND ND 338 ND ND ND ND 880 NA
Polassium NA 8600 9060 5430 5100 7100 4770 B 6400 50980 42708 43308 NA NA
Selenium NA 2.2 12.5 ND ND ND ND ND ND 5.4 ND 50 NA
Silver NA 28 4 ND ND ND ND ND ND 1.98 ND 12 NA
Sodium NA 39500 51800 41800 37500 46100 39700 48400 44700 40400 45400 NA NA
Thallium NA 3.2 32 ND ND ND ND ND ND ND 398 63 NA
Vanadium NA 40.5 52.7 408B ND 878B ND NO ND ND ND NA NA
Zinc NA 8 53.5 43.5 48.5 708 58.1 231 87.9 44.0 123 NA
Cyanide NA NR NR NA NA NA NA NA NA NA NA NA NA
VOA OLM2.1 § ~
Tetrachioroethene - NO ND ND 0.584 88 340
[VOA (TIC) oLm2.1
Methane, chiorodifluoro- 4.0J ND ND ND NA NA
Ethane, 1,1,2-trichloro-1,2, 294J ND 854 1.1J NA NA
SVOA 8270C
Dimethylphthaiate L N ND ND “ND__ 11 I NA NA_
Disthylphthaiate : - ND D ) 20 NA NA
Di-n-butylphthalate ND D o ND 10 NA NA
Fs(ZvEthymexyl)phmalale ND o) NO 20 59 NA
PAH 8310
Naphthatene ND ND ND 0.37J NA NA
Phenanthrene 8.00 ND ND 0.58 03 NA
Fluoranthene 3.00 ND ND 0.58 3700 NA
rene ND ND ND 0.52 110000 NA
Benzo(a NO ND ND 0.25J 03 NA
ene ND ND ND 0.214 NA NA
Benzo(b)fiuoranthene ND ND ND 0.4 0.3 NA
Benzo(k)fluoranthene ND ND ND 00 03 NA
Benzo{a)pyrens ND ND ND 0.62 NA NA
Dibenzo(a,h)anthracene ND ND ND 0.50 NA NA
|Benzo‘ghi)perylene ND ND ND _0.62_ NA NA
Notes:
ND = Not Detected
NA = Not Anatyzed
NR = Not reported
J  =indicales an estimated value
B =Indicates the anatyte was found in the blank as well as the sample
€ =No Calibrated Fuel Type Detected
Pestici 8 were not {Method OLMZ.1)
1-CTDEP R S R i ial, 1996.
2 - Connecticut's Proposed R R R \ Criteria, March 2003,
ing indi that the ing criteria.
Foster W E Corp Confi 5/15/2008 Page 1




ATTACHMENT A.3
RISKS BASED ON STORM SEWER REHABILIATION
GROUNDWATER ANALYTICAL SAMPLING RESULTS



cenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Groundwater

TABLE 4.1.RME
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURES - STORM SEWER REHABILITATION SAMPLING RESULTS

NSB-NLON, GROTON, CONNECTICUT

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Dermal Construction Workers Adult Site 23 Daevent |Dermally Absorbed Dose per Event Calculated mglem2-event U.S. EPA, 2004 Dermally Absorbed Dose (mg/kg/day) =

SA Skin Surface Avaitable for Contact 3300 cm2 U.S. EPA, 2004
EV Event Frequency 1 events/day {1) DAevent x EV x EF x ED x SA
ET Exposure Time 4 hours/day (4] BW x AT )
EF Exposure Frequency 30 days/year 1
ED Exposure Duration 1 ' years {1} See text for calculation of DAevent.
BW Body Weight 70 kg U.S. EPA, 1989

AT-C  |Averaging Time (Cancer) 25550 days U.S. EPA, 1989

AT-N__Averaging Time (Non-Cancer) 365 days U.S. EPA, 1989

Sources:

1 - Professional judgment.

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1; Human Health Evaluation Manual, Part A. EPA/540/1-86/060.
U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005. *

Unit Intake Calculations
Ingestion Intake = (IR-GW x EF x ED)/(BW x AT)

Dermal Intake = (SA x EV x EF x EDY/(BW x AT)

Cancer Ingestion intake = NA Cancer Dermal Intake = §.54E-02
Noncancer Ingestion Intake = NA Noncancer Dermal Intake = 3.87E+00

5/15/2008




nario Timeframe: Future
Medium: Groundwater
[Exposure Medium: Air

TABLE 4.2.RME
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURES - STORM SEWER REHABILITATION SAMPLING RESULTS
NSB-NLON, GROTON, CONNECTICUT

Exposure Route | Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
: Code Reference Model Name
Inhalation Construction Workers Adult Site 23 CA Chemical concentration in air Calculated mg/m3 VDEQ, 2004 intake (mg/kg/day) =
) cw Chemical concentration in water. Average ug/l

CF Conversion Factor 0.001 mglug - CAXIRXETXEFxED
R Inhalation Rate 25 m3/our U.S. EPA, 1993 BW x AT
ET Exposure Time 4 hours/day (1)
EF Exposure Frequency 30 days/year (1) CA=CW xCFxVF
ED Exposure Duration 1 years (D)}
8w Body Weight 70 kg U.S. EPA, 1989

AT-C  [Averaging Time (Cancer) 25550 days U.S. EPA, 1989

AT-N  [Averaging Time (Non-Cancer) 365 days U.S. EPA, 1989
VF Volatilization Factor . Calculated {mg/m3)/(imgiL) VDEQ, 2004

Notes:

1 - Professional judgment.

.8. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

1.8, EPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.
VDEQ, 2004: Virginia Department of Environmental Quality (VDEQ, online- http:/fwww.deq.state.va.us/vrprisk/homepage.html).

Unit intake Calculations
Inhalation intake = (IR x ET x EF x ED)/(BW x AT)

Cancer Inhalation Intake = 1.68E-04 Noncancer Inhalation Intake = 1.17E-02

5/15/2008




TABLE 4.3.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURES - STORM SEWER REHABILITATION SAMPLING RESULTS

NSB-NLON, GROTON, CONNECTICUT

Scenario Timeframe: Future
Medium: Groundwater
Exposure Medium: Groundwater
Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units : Rationale/ Intake Equation/
Code . Reference Model Name
Ingestion Residents . Child Site 23 CGW Chemical Concentration in Groundwater Max or 95% UCL mg/kg U.S. EPA, 2002a Chronic Daily Intake (CDI) (mg/kg/day) =
CF Conversion Factor 0.001 mglug -
IR-GW  lingestion Rate of Groundwater 1.5 Liday U.S. EPA, 1994 CW x CF x IR-GW x EF x ED
EF Exposure Frequency 350 daysfyear U.S. EPA, 1994 BW x AT
ED1 Exposure Duration (Age 0 - 2) 2 years U.S. EPA, 1989,
ED2  |Exposure Duration (Age 2 - 6) 4 years U.S. EPA, 1989
8w Body Weight 15 kg U.S. EPA, 1991
AT-C  [Averaging Time (Cancer) 25550 days U.S. EPA, 1989
AT-N Averaging Time (Non-Cancer) 2190 days U.S. EPA, 1989
Dermal Residents Child Site 23 Daevent [Dermally Absorbed Dose per Event Calculated mg/em2-gvent U.S. EPA, 2004 Dermally Absorbed Dose (mg/kg/day) =
’ SA Skin Surface Available for Contact 6,600 cm2 U.S. EPA, 2004
EV Event Frequency 1 events/day U.S. EPA, 2004 DAevent x EV x EF x ED x SA
ET Exposure Time 025 hours/day U.S. EPA, 1997 BW x AT
EF Exposure Frequency 350 days/year U.S. EPA, 1994
ED1 Exposure Duration (Age 0-- 2) * 2 years U.S. EPA, 1989 See text for calculation of DAevent.
ED2 Exposure Duration (Age 2 - 6) 4 years U.S. EPA, 1989
sw Body Weight 15 kg U.S. EPA, 1991
AT-C Averaging Time (Cancer) 25550 days U.S. EPA, 1989
AT-N Averaging Time (Non-Cancer) . 2190 days U.S. EPA, 1989
Sources:

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

us. EPA. 1991: Risk Assessment Guidance for Superfund - Supplementa! Guidance- Standard Defauit Exposure Factors Interim Final.

U.S. EPA, 1994: U.S. EPA Region | Risk Updates, August 1994,

U.8. EPA, 1897: Exposure Factors Handbook. EPA/600/P-95/002Fa

U.8. EPA, 2002:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.
U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

it intake Calculati
Ingestion Intake = (IR-GW x EF x ED)/(BW x AT)
Dermal Intake = (SA x EV x EF x ED)/(BW x AT}

Cancer Ingestion intake (Age 0 - 2) = 2.74E-06 . Cancer Dermal Intake {Age 0-2)= 1.21E+01
Cancer Ingestion Intake (Age 2 - 6) = 5.48E-06 Cancer Dermal Intake (Age 2 - ) = 2.41E+01
Noncanaer Ingestion Intake = 9.59E-05 Noncancer Dermal Intake.= 4.22€+02

5/15/2008



TABLE 4.4 RME
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURES - STORM SEWER REHABILITATION SAMPLING RESULTS

NSB-NLON, GROTON, CONNECTICUT

Scenario Timeframe: Future
edium: Groundwater
Exposure Medium: Groundwater
Exposure Route Recepter Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
‘ Cade Reference Model Name
Ingestion Residents Adult Site 23 [olei' Chemical Concentration in Groundwater 95% UCL or Max ug/t. U.S. EPA, 2002 Chronic Daily intake (CDI) (mg/kg/day) =
CF Conversion Factor 0.001 mglug -
IR-GW ion Rate of Grox 2 Liday u.s. EPA, 1994 CW x CF x IR-GW x Ef x ED
EF Exposure Frequency 350 days/year U.S.EPA 1984 | BW x AT
ED1 Exposure Duration (Age 10 - 16) 10 years U.S. EPA, 1988
ED2 Exposure Duration (Age 16 - 30) 14 years U.S. EPA, 1989
BW  |Body Weight 70 kg - U.S. EPA, 1989
AT-C  |Averaging Time (Cancer) 25,550 days U.S. EPA, 1989
AT-N Averaging Time (Non-Cancer) 3,650 days U.S. EPA, 1989
Dermal Residents Adult Site 23 Daevent |Dermally Absorbed Dose per Event Cal d mg/cm2-event U.S. EPA, 2004 Dermaliy Absorbed Dose (mg/kg/day) =
SA  |Skin Surface Available for Contact 18,000 cm2 U.S. EPA, 2004
EV Event Frequency 1 events/day U.S. EPA, 2004 DAeventx EVx EF x ED x SA
ET Exposure Time 0.25 hours/day U.S. EPA, 2004 BW x AT
EF Exposure Frequency ~ 350 days/year U.S. EPA, 1994
ED1 Exposure Duration (Age 10 - 16) 10 years U.S. EPA, 1989 See text for calculation of DAevent.
ED2 Exposure Duration (Age 16 - 30) 14 : years U.S. EPA, 1989
BW Body Weight 70 kg U.S. EPA, 1989
AT-C Averaging Time (Cancer) 25,550 days U.S. EPA, 1989
AT-N Averaging Time (Non-Cancer) 3,650 . days U.S. EPA, 1989
Sources: »

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Heaith Evaluation Manual, Part A. EPA/540/1-86/060.

U.S. EPA, 1991: Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors Interim Final.

U.S. EPA, 1994: U.S. EPA Region | Risk Updates, August 1994.

U.S. EPA, 1997: Exposure Factors Handbook, U.S. EPA/600/8-95/002FA.

U.S. EPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10.

U.S. EPA, 2004: Risk- Assessment Guidance for Superfund (Part E, Suppiemental Guidance for Dermal Risk Assessment) Final. EPA/S40/R/99/005.

Unit Intake Calculations
Ingestion Intake = (IR-GW x EF x ED){BW x AT)

Dermal Intake = (SA x EV x EF x EDJ/(BW x AT)

Cancer Ingestion Intake Age 10 - 16) = 3.91E-06 Cancer Dermal Intake Age 10 - 16) = 3.52E+01
Cancer Ingsstion Intake Age 16 - 30) = 5.48E-06 Cancer Dermal Intake (Age 16 - 30) = 4.93E+01
Noncancer Ingestion Intake = 6.68E-05 Noncancer Dermat intake = 56.92E+02

5/15/2008



SITE 23 - STORM SEWER
NSB-NLON, GROTON, CONNECTICUT

TABLE 4.5
INTERMEDIATE VARIABLES FOR CALCULATING DA(EVENT)

Chemical of Media Dermal Absorption FA Kp T(event) Tau T B

Potential Concern Fraction (soil) Value Value |  Units Value |  Units Value | Units Value |  Units Value
Volatile Organic Compounds
Tetrachloroethene | Groundwater | NA | 1 | 33e-02 [ cmir | 4 ] hr | 9.1E-01 ] hr 2.2E+00 ] hr [ 1.7E-01
Semivolatile Organic Compounds
Benzo(a)anthracene'™ Groundwater NA NA NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene” Groundwater NA NA NA NA NA NA NA NA NA NA NA
Benzo(b)fluoranthene'” Groundwater NA NA NA NA NA NA NA NA NA NA NA
Benzo(g,h,i)perylens'" Groundwater NA NA NA NA NA NA NA NA NA NA NA
Benzo(k)fiuoranthene'” Groundwater NA NA NA NA NA NA NA NA NA NA NA
Big(2-Ethylhexyt)phthalate Groundwater NA 0.8 2.5E-02 cm/hr 4 hr 1.7E+01 hr 4.0E+01 hr 1.9€-01
Chrysene'” Groundwater NA NA NA NA NA NA NA NA NA NA NA
Dibenzo(a,h)anthracene™ . Groundwater NA NA NA NA NA NA NA NA NA NA NA
Diethyiphthalate - Groundwater NA 1 3.9E-03 cm/hr 4 hr 1.9E+00 hr ~ 4.5E+00 hr 2.2E-02
Dimethylphthalate Groundwater NA 1 1.4E-03 cm/hr 4 hr 1.3E+00 hr 3.1E+00 hr 7.4E-03
Di-n-butylphthalate Groundwater NA 0.9 2.4E-02 cm/hr 4 hr 3.9E+00 hr 9.3E+00 hr 1.5E-01
Fluoranthene” Groundwater - NA NA NA NA NA NA NA NA NA NA NA
Naphthalene Groundwater NA 1 4.7E-02 cm/hr 4 hr 5.6E-01 hr 1.3E+00 hr 2.0E-01
Phenanthrene'” Groundwater NA NA NA NA NA NA NA NA NA NA NA
Pyrene Groundwater NA 1 1.8E-01 cm/hr 4 hr 1.4E+00 hr 5.5E+00 hr 1.1E+00
Inorganics
Aluminum Groundwater NA 1 1.0E-03 cm/hr 4 hr NA NA NA NA NA
Antimony Groundwater NA 1 1.0E-03 cm/hr 4 hr NA NA NA NA NA
Arsenic Groundwater NA 1 1.0E-03 cmihr 4 hr NA NA NA NA NA
Barium Groundwater NA 1 1.0E-03 cm/hr 4 hr NA NA NA NA NA
Beryllium Groundwater NA 1 1.0E-03 cm/hr 4 hr NA NA NA NA NA
Chromium Groundwater NA 1 2.0E-03 cm/hr 4 hr NA NA NA NA NA
Cobalt Groundwater NA 1 1.0E-03 cm/hr 4 hr NA NA NA NA NA
Copper Groundwater NA 1 1.0E-03 cm/hr 4 hr NA NA, NA NA NA
Iron Groundwater NA 1 1.0E-03 cm/hr 4 hr NA NA NA NA NA
Manganese Groundwater NA 1 1.0E-03 cm/hr 4 hr NA NA NA NA NA
Selenium Groundwater NA 1 1.0E-03 cm/hr 4 hr NA NA NA NA NA
Silver Groundwater NA 1 6.0E-04 - em/hr 4 hr NA NA NA NA NA
Zinc Groundwater NA 1 6.0E-04 cm/hr 4 hr NA NA NA NA NA
Notes:

All values from EPA's Risk Assessment Guidance for Superfund Volume 1: Human Health Evaluation Manual (
1 - RAGS Part E recommends that dermal exposures to PAHs in water should not be quantitatively evaluated i
FA = Fraction Absorbed Water

Kp = Dermal Permeability Coefficient of Compound in Water

T(event) = Event Duration
Tau = Lag Time

T* = Time to Reach Steady-State

B = Dimensionless Ratio of the Permeability Coefficient of a Compound Through the
Stratum Corneum Relative to its Permeability Coefficient Across the Viable Epidermis

NA = Not applicable.

Part E, Supplemental Guidance for Dermal Risk Assessment) Final, Juiy 2004,
n the risk assessment.

5/15/2008




TABLE 5.1
NON-CANCER TOXICITY DATA -- ORAL/DERMAL
SITE 23 - STORM SEWER
NSB-NLON, GROTON, CONNECTICUT

Chemicai Chronic/ Orai RfD Oral Absorption Absorbed RfD for Dermal™ Primary Combined RfD:Target Organ(s)
of Potential Subchronic Efficiency Target Uncertainty/Modifying
Concern Value Units for Dermal'’ " Value Units Organ(s) Factors Source(s) Date(s)
{MM/DD/YYYY)
Volatile Organic Compounds :
[Tetrachlorosthene | Chronic | 1.0E-02 | mgkg/day | 1 | 1.0E-02 | mglkgiday | Liver | 1000/1 | IRS | 4/23/2008
emivolatile Organic Compounds
Benzo(a)anthracene NA NA NA NA NA NA NA NA NA NA
enzo(a)pyrene NA NA NA NA NA NA ___NA NA NA NA
Benzo(b)fluoranthene NA NA NA NA NA NA NA NA NA NA
enzo(g,h,ijperylene™ Chronic 3.0E-02 mglkg/day 1 3.0E-02 mg/kg/day Kidney 3000/1 IRIS 4/23/2008
Benzo(k)fiuoranthene NA NA NA NA NA NA NA NA NA NA
Bis(2-ethylhexyl)phthalate Chronic 2.0E-02 mg/kg/day 1 2.0E-02 mg/kg/day Liver . 1000/1 IRIS 4/23/2008
Chrysene NA NA NA NA NA NA NA NA NA NA
Dibenzo(a,h)anthracene NA NA NA NA NA NA NA NA NA NA
Diethylphthalate Chronic 8.0E-0% mg/kg/day 1 8.0E-01 mg/kg/day Body Weight 1000/1 IRIS 4/23/2008
fDimethy|phthalate NA NA NA NA NA NA NA NA ~ NA NA
I_I?i-n-butylphthaiate Chronic 1.0E-01 mglkg/day 1 1.0E-01 mg/kg/day Mortality 1000/1 IRIS 4/23/2008
Fluoranthene Chronic 4.0E-02 mg/kg/day 1 4.0E-02 mg/kg/day Liver 3000/1 IRIS 4/23/2008
{iNaphthalene Chronic 2.0E-02 mgl/kg/day ) 1 2.0E-02 mg/kg/day Body Weight 3000/1 RIS 4/23/2008
henanthrene'™ Chronic 3.0E-02 mglkg/day 1 3.0E-02 mg/kg/day Kidney 3000/1 RIS 4/23/2008
Pyrene . Chronic 3.0E-02 mg/kg/day 1 3.0E-02 mg/kg/day Kidney 3000/1 RIS 4/23/2008
norganics
[Aluminum ) Chronic 1.0E+00 mg/kg/day 1 1.0E+00 mg/kg/day CNS 100 PPRTV 10/23/2006
Antimony Chronic 4.0E-04 mg/kg/day 0.15 6.0E-05 mg/kglday Blood 1000/1 IRIS 4/23/2008
JArsenic Chronic 3.0E-04 mg/kg/day 1 3.0E-04 mg/kg/day Skin, CVS 3/1 IRIS 4/23/2008
Barium Chronic 2.0E-01 mglkg/day 0.07 1.4E-02 mglkg/day Kidney 300/1 IRIS 4/23/2008
Beryllium Chronic 2.0E-03 mglkg/day 0.007 1.4E-05 mg/kg/day © GS 300/1 RIS 4/23/2008
Chromium Chronic 3.0E-03 mg/kg/day 0.025 7.6E-05 mg/kg/day Fetotoxicity, GS, Bone 30013 IRIS 4/23/2008
iCobait NA NA NA NA NA NA NA NA NA NA
[Copper 5 Chronic 4.0E-02 mg/kg/day 1 4.0E-02 mg/kg/day ) GS NA HEAST | 7/1997
iron Chronic 7.0E-01 mg/kg/day 1 7.0€-01 mg/kg/day GS . 1.5 PPRTV 9/11/2006
Ellanganese . Chronic 2.4E-02 mg/kg/day 0.04 9.6E-04 mg/kg/day CNS 1/3 IRIS 4/23/2008
elenium Chronic 5,0€-03 mg/kg/day 1 . 5.0E-03 mg/kg/day Skin 31 IRIS 4/23/2008
[iSilver Chronic 5.0E-03 mg/kg/day 0.04 . 2.0E-04 mg/kg/day Skin 31 IRIS 4/23/2008
IRinc Chronic 3.0E-01 mg/kg/day 1 . 3.0E-01 mg/kg/day Blood 3/ RIS 4/23/2008
Notes: Definitions:
1 - U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for CNS = Centrat Nervous System
Dermal Risk Assessment) Interim. EPA/540/R/99/005. CVS = Cardiovascular system
2 - Adjusted dermal RfD = Oral RfD x Oral Absorption Efficiency for Dermal. USEPA(1) = Draft Trichloroethylene Health Risk Assessment: Synthesis and Characterization, August 2001,
3 - Values are for pyrene. USEPA iil = U.S. EPA Region 3 RBC Table, October 11, 2007.

GS = Gastrointestinal system
IRIS = Integrated Risk Information System
NA = Not Applicable

5/15/2008



TABLE 5.2
NON-CANCER TOXICITY DATA -- INHALATION
SITE 23 - STORM SEWER
NSB-NLON, GROTON, CONNECTICUT

Chemical Chronic/ Inhalation RfC Extrapolated RfD!" Primary Combined RfC : Target Organ(s)
of Potential Subchronic Target Uncertainty/Modifying
Concern Vatue ] Units Value Units ’ Organ(s) Factors Source(s) Date(s)

. (MM/DD/YYYY)
Volatile Organic Compounds )
Tetrachlorosthene [ Chronic | 28601 | mgm’ | 80E02 | _(mgikgiday) | Liver | NA | _usepam | 10/11/2007
Semivolatile Organic Compounds :

llBenzo(a)anthracane NA NA NA NA NA NA NA NA NA
[IBenzo(a)pyrene NA NA NA NA NA NA NA NA NA
IBenzo(b)fiuoranthene NA NA ~ NA NA NA NA NA NA NA
Benzo(g,h.i)perylene NA NA NA NA NA NA NA NA NA
lBenzo(k)ﬂuoranthene NA NA NA NA NA NA NA NA NA
{IBis(2-Ethylhexyliphthalate NA NA NA NA NA NA NA NA NA
[lchrysens NA NA NA NA NA NA NA NA NA
[[Dibenzo(a,hjanthracene NA NA NA NA NA NA NA NA NA
[[Diethylphthatate NA NA NA NA NA NA NA NA NA
[[Dimethylohthalate NA NA NA NA NA NA NA NA NA
[[Di-n-butylphthatate NA NA -~ NA NA NA NA NA NA NA
" Fluoranthene NA NA NA NA NA NA NA NA NA
"ﬁaphthalene Chronic 3.0E-03 mg/m® 8.6E-04 (ma/kg/day) Nasal 300071 RIS 4/23/2008
{Phenanthrene NA NA NA NA NA NA NA NA NA
[Pyrene NA NA NA NA NA NA NA NA NA
Inorganics
Aluminum Chronic 0.005 mg/m3 1.4E-03 (mg/kg/day) CNS 300 PPRTV 10/23/2006
Antimony NA NA NA - NA NA NA NA NA NA
Arsenic NA NA NA NA NA NA NA NA NA
Barium Chronic 5.0E-04 mg/m3 1.4E-04 {mg/kg/day) Fetotoxicity 1000 HEAST 7/97
Ilqullium Chronic 2.0E-05 mg/m3 5.7E-06 (mg/kg/day) GS 10/1 RIS 4/23/2008
|@romium Chronic 1.0E-04 mg/m® 2.9E-05 (mg/kg/day) Lungs 300/1 IRIS 4/23/2008
llcobatt NA NA NA NA NA NA NA NA NA
lcopper NA NA NA NA NA NA NA NA NA
[ltron NA NA NA NA NA NA NA NA NA
IManganese Chronic 5.0E-05 mg/m® 1.4E-05 (mgikg/day) CNS - 1000/1 IRIS 4/23/2008
[iselenium NA NA NA - NA NA NA NA NA NA
Isitver NA NA NA NA NA NA NA NA NA
izinc NA NA NA NA NA NA NA NA NA
Notes: Definitions:
1 - Extrapolated RfD = RfC *20m%day / 70 kg CNS = Central Nervous System

USEPA Il = U.S. EPA Region 3 RBC Table, October 11, 2007.
GS = Gastrointestinal

HEAST= Health Effects Assessment Summary Tables

IRIS = integrated Risk Information System

NA = Not Applicable
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TABLE 6.1
CANCGER TOXICITY DATA -- ORAL/DERMAL
SITE 23 - STORM SEWER
NSB-NLON, GROTON, CONNECTICUT

Chemical Oral Cancer Stope Factor Oral Absorption Absorbed Cancer Slope Factor Weight of Evidence/ Oral CSF
of Potential Efficiency for Dermal® Cancer Guideline
Concern Value Units for Dermal'” Vaiue Units Description Source(s) Date(s)
(MM/OD/YYYY)

Volatile Organic Compounds

[Tetrachioroethene 5.4E-01 | (mgfkg/day)}-1- | 1 ] 54E-01 | (mg/kgiday)-1 | NA | IRIS | 4/23/2008
Semivolatile Organic Compounds
iBenzo(a)anthracene 7.3E-01 {mg/kg/day)”’ 1 7.3E-01 (mg/kglday)” B2 USEPA(1) 7/1993
IIBenzo(a)pyrene 7.3E+00 {mg/kg/day) " 1 7.3E+00 (mg/kglday)’ B2 RIS 7/20/2007
iiBenzo(b)fuoranthene 7.38-01 (mg/kgiday)” 1 7.3E-01 (mgrkg/day)” B2 USEPA(1) 7/1993
{IBenzo(g.h,ijperylene NA NA NA NA NA D RIS

Benzo(k)fluoranthene 7.3E-02 (mg/kg/day)” 1 7.3E-02 (mg/kg/day)” © B2 USEPA(1) 7/1993
Bis(2-ethylhexyl)phthalate 1.4E-02 (mg/kg/day)” 1 1.4E-02 (mg/kg/day) B2 IRIS 4/23/2008
Chrysene 7.3E-03 (mgikgiday) " 1 7.36-03 (mgikgiday) " B2 USEPA(1) 7/1993
Dibenzo(a,h)anthracene 7.3E+00 (mafkgiday)" 1 7.3E+00 (malkg/day) | B2 USEPA(1) 7/1993
Diethylphthalate NA NA NA NA NA D IRIS 4/23/2008
rbimelhylphthalate NA NA NA NA NA D IRIS 4/23/2008
|_Di-n-butylphthalate NA NA NA NA NA D RIS 4/23/2008
Fiuoranthene NA NA NA NA NA D IRIS 4/23/2008
Naphthalene NA NA NA NA NA C RIS 4/23/2008
Phenanthrene NA NA NA NA \ NA D IRIS 4/23/2008
Pyrene NA NA NA NA NA D IRIS 4/23/2008
Inorganics j

JAluminum NA NA NA NA NA NA NA NA
JAntimony NA NA NA NA NA NA NA NA
[Arsenic 1.5E+00 (mglkg/day)’ 1 ’ 1.5E+00 (mg/kg/day)’ A IRIS 4/23/2008
Barium NA NA. NA NA NA D IRIS 4/23/2008
l[Beryliium NA NA NA NA NA B1 IRIS 4/23/2008
[Chromium NA NA NA NA NA D IRIS 4/23/2008
Cobalt NA NA NA NA “NA NA NA NA
ICopper NA NA NA NA NA D IRIS 4/23/2008
iron NA NA NA NA NA NA NA NA -
iiManganese NA NA NA NA NA D IRIS 4/23/2008
lISslenium NA NA NA NA NA D IRIS 4/23/2008
[ISiiver NA NA NA NA NA D IRIS 4/23/2008
"Zinc NA NA NA NA NA NA NA NA
Nates: EPA Group:

1 - U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance

for Dermal Risk Assessment) Interim. EPA/540/R/99/005.
2 - Adjusted cancer slope factor for dermal =

Oral cancer slope factor / Oral Absorption Efficiency for Dermal.

USEPA Il = U.S. EPA Region 3 RBC Table, October 11, 2007.
IRIS = Integrated Risk Information System.

NA = Not Available.

A - Human carcinogen.

B1 - Probable human carcinogen - indicates that limited human data are available.
B2 - Probable human carcinogen - indicates sufficient evidence in animals and

inadequate or no evidence in humans .

C - Possible human cartinogen.

D - Not classifiable as a human carcinogen.

E - Evidence of noncarcinogenicity.

USEPA(1) = U.S. EPA, Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons, July 1993, EPA/600/R-93/089.
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TABLE 6.2

CANCER TOXICITY DATA - INHALATION

SITE 23 - STORM SEWER

NSB-NLON, GROTON, CONNECTICUT

Chemical Unit Risk Inhalation Cancer Weight of Evidence/ Unit Risk : Inhatation CSF
of Potential Slope Factor" Cancer Guideline
Concern Value Units Value Units Description Source(s) Date(s)
(MM/DD/YYYY)
Volatile Organic Compounds
Tetrachloroethene | 57606 - | om®' T 20E02 | (mghkgday) | NA USEPA Il { 10/11/2007
ISemivolatile Organic Compounds
[Benzo(@)anthracene NA NA NA NA NA NA NA
{Benzo(a)pyrene 8.9E-04 (ugim®)” 3.1E+00 (mgrkg/day)” NA USEPA Il 10/11/2007
[IBenzo(b)fiuoranthene NA NA NA NA NA NA NA
Benzo(g.h.i)perylene NA NA NA NA D IRIS ) 4/23/2008
Benzo(k)fluoranthene NA NA NA NA NA NA NA
[Bis(Z-Ethylhexyl)phthalate NA NA NA NA B2 RIS 4/23/2008
Chrysene NA NA NA NA NA ~ NA NA
Dibenzo(a,h)anthracene NA NA NA NA NA NA NA
Diethylphthaiate NA NA NA NA D RIS 4/23/2008
Dimethylphthalate NA NA NA NA o] IRIS 4/23/2008
Di-n-butyiphthalate NA NA NA NA D IRIS 4/23/2008
Fluoranthene NA NA NA NA D RIS 4/23/2008
Naphthalene NA NA NA NA C RIS 4/23/2008
Phenanthrene NA NA NA NA D IRIS 4/23/2008
Pyrene NA NA NA NA D IRIS 4/23/2008
Inorganics
IAluminum NA NA NA NA NA NA NA
Antimony NA NA NA NA NA NA NA
Arsenic 4.3E-03 {ug/m®y’ 1.56+01 {mg/kg/day)" A IRIS 4/23/2008
Barium NA NA NA NA D RIS 4/23/2008
Beryliium 2.4E-03 (ug/m?)"! 8.4E+00 (mg/kg/day)” B1 RIS 4/23/2008
Chromium 1.2E-02 (ugim®y’ 4.2E+01 (mg/kg/day)” A IRIS 4/23/2008
Cobalt NA NA NA NA NA NA NA
Copper NA NA NA NA D IRIS 4/23/2008
Iron NA NA NA NA NA NA NA
Manganese NA NA NA NA D IRIS 4/23/2008
liselenium NA NA NA NA D RIS 4/23/2008
|lsiiver NA NA NA NA D IRIS 4/23/2008
Hzinc NA NA NA NA D IRIS 4/23/2008
Notes; EPA Group:

1 - Inhalation CSF = Unit Risk * 70 kg / 20m°/day.

Definitions:

IRIS = Integrated Risk Information System.

NA = Not Available.

USEPA Ill = U.S. EPA Region 3 RBC Table, Octaber 11, 2007.

A - Human carcinogen.
B1 - Probable human carcinogen - indicates that limited human data are available,
B2 - Probable human carcinogen - indicates sufficient evidence in animals and

inadequate or no evidence in humans .

C - Possible human carcinogen.

D - Not classifiable as a human carcinogen.

E - Evidence of noncarcinogenicity.
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[Scenario Timeframe: Future

Workers

TABLE 7.1.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURES - STORM SEWER REHABILITATION SAMPLING RESULTS
NSB-NLON, GROTON, CONNECTICUT

PAGE 1 OF 2

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Catculations
Potential Concem Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk || Intake/Exposure Concentration RID/RIC Hazard Quotient
Value Units Value Units Value Units Value Urits
IGroundwater Groundwater Site 23 Dermal Alurninum 2540 ug/l .5.68-07 {mgikgiday)} NA (mglkg/day)’ .- 3.8E-05 (mg/kgiday) 1.0E+00 (mg/kgiday) 0.00004
Antimony 3.20 ug/l 7.1E-10 {mg/kg/day} NA (mglkgiday)’' .- 5,0E-08 (mgfkgiday) 6.0E-05 (mg/kgiday) 0.0008
Arsenic 9.10 ugiL 2.0E-09 (mg/kgiday} 1.56+00 (mglkg/day)’ 3.06.09 1.4E-07 (mg/kg/day) 3.0E-04 {mg/kg/day) 0.0005
Barium 96.7 ugil 2.1E08 (mgikgiday) NA (mglkg/day)"' . 1.5E-06 (mg/kg/day) 1.4E.02 (mg/kg/day) 0.0001
Beryliium 0.980 ugil 2.2E-10 {mgkgiday) NA {mg/kgiday)” . 1.5E-08 (mg/kg/day) 1.4E-05 (mg/kg/day) 0.001
Chromium 6.50 wolL 2.9E-09 (mg/kgiday) NA (mg/kg/day)™ - 2.0E-07 (mgikg/day) 7.58-05 (mg/kg/day) 0.003
Cobalt 440 ug/l 9.7E-10 {mg/kg/day) NA (mgtkg/day)” .. 6.8E-08 {mgfkgiday) NA {mg/kg/day) -
Copper 10.8 ugll 2.3E-09 {mg/kg/day) NA {mgikgday)” .- 1.6E-07 (mg/kg/day) 4.08-02 {mg/kg/day) 0.000004
Iron 62500 ugil 1.4E-05 {mg/kgiday) NA {mg/kgiday)" . 9.7E-04 {mg/kg/day) 7.0E-01 (mg/kgiday)} 0.001
Manganese 1630 uglt 3.6E-07 (mglkg/day) NA {mg/kgiday)”’ - 2.5€-05 (mg/kgiday) 9.8E-04 {mg/kg/day} 0.03
Selenium 540 ught 1.2E-09 (mgrkg/day) NA (mg/kgiday)" . 8.4E-08 (mgika/day) §.0E-03 (mg/kg/day} 0.00002
Silver 1.90 ugll 2.5€-10 (mglkgiday) NA (ma/kg/day)’ - 1.8E-08 (mg/kgiday) 2.0E-04 (mgrkg/day} 0.00009
Zine 87.9 ugll 1.2€-08 (mgrkgiday) NA (mgikg/day)” . 8.2E-07 (mg/kgiday) 3.0E-01 (mg/kgiday} 0.000003
Tetrachloroethene 0.500 ugll 5.1E:09 (mg/kgiday) 5.4€.01 (mgrkgiday)’ 2.8E-09 3.6E-07 (mgrkg/day) 1.0E-02 (mglkgiday} 0.00004
Dimethyiphthalate 1.10 ugil §.6E-10 (mg/kgiday) NA (ma/kgiday)’ - 3.9E.08 (mgikg/day) NA (mg/kg/day) -
Diethyiphthalate 200 ugiL 3.3E-08 {mg/kg/day) NA (mg/kg/day)“ - 2.3e-06 (mgikgiday) 8.0E-01 {mg/kg/day) 0.000003
Di-n-butylphthalate 10.0 ugit 1.38-07 (mg/kg/day) NA (mg/kg/day)’ . 9.16-06 (mgrkg/day) 1.08-01 (mg/kg/day) 0.00009
Bis(2-Ethylhexyl)phthalate 200 ug/l 5.0E-07 {mglkg/day) 1.4E-02 (mgrkg/day)” 7.0E-09 3.5E-05 {mg/kgiday) 2.0E.02 (mg/kgiday) 0.002
Naphthalene 0.370 ughL 4.5€-09 (mg/kgiday) NA (mg/kgiday)’ .- 3.1E-07 {mg/kgiday) 2.0E-02 {mg/kg/day) 0.00002
Phenanthrene 0.580 ugll 0.0E+00 (mglkﬁday) NA (mglkglday)" .. 0.0E+00 {mgfkgiday) NA (mg/kg/day) -
Fluaranthene 0.580 ught 0.0E+00 {mg/kg/day) NA (mgfkgrday)* . 0.0E+00 {mg/kg/day) 4.0E-02 {mg/kg/day) -
Pyrene 0.520 ugil 3.7€-08 {mg/kg/day) NA (mg/kg/day)" . 2.6E-08 (mg/kg/day) 3.0E-02 {mg/kgiday) 0.00009
tBenzo(a)anthracene 0.250 ug/l 0.0E+00 {mgkg/day} 7.38-01 (mg/kgrday)” -r 0.0E+00 {mg/kg/day) NA {mg/kg/day) -
Chrysene. 0.210 ugil 0.0E+00 {mgfkg/day) 71.36-03 {mgikg/day)" .- 0.0E+00 | (mg/kgiday) NA (mg/kgiday) -
jBenzo(b)flvoranthene 0.450 ugi. 0.0E+00 {mgikg/day) 7.3E-01 (mgikgiday)' - 0.0E+00 {mglkg/day) NA {mglkg/day) -
Benzo(k)fluoranthene 2.00 ug/l. 0.0E+00 {mgrkgiday) 7.3€-02 {mglkg/day)’ .. 0.0E+00 {mglkg/day) NA (mg/kg/day)
Benzo(a)pyrene 0.620 ug/L . 0.0E+00 (mg/kg/day) 7.3E+00 (mg/kgiday)" 0.0E+00 {mgfkgiday) NA (mg/kgiday)
Dibenzo(a,hjanthracene 0.500 ughL 0.0E+00 {mgfkg/day) 7.3E+00 {mg/kg/day)’ - 0.0E+00 {mg/kg/day} NA (mg/kgiday) -
Benzo(g.h.ijperylene 0.620 ug/l 0.0E+00 (mg/kgiday) NA {mglkglday)” . 0.0E+00 (mgikg/day) NA {mg/kgiday) -
Exp. Route Total 1.3E-08 0.04
Exposure Point Total 1.3E-08 0.04
Exposure Medium Total 1.36-08 0.04
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TABLE 7.1.RME

CALCULATION OF CHEMICAL CANGER RISKS AND NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURES - STORM SEWER REHABILITATION SAMPLING RESULTS
NSB-NLON, GROTON, CONNECTICUT

PAGE 2 OF 2
[Scenario Timeframe: Future
p C Workers
Receptor Age: Adult
Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk || Intake/Exposure Concentration RID/RIC Hazard Quotient
Value Units. Value Units Value Units Value Units
Groundwater Air Site 23 Inhalation Aluminum 0.0E+0 mg/m3 0.0E+00 {mglkg/day) NA {mg/kgiday)" 0.0E+00 {mg/kg/day) 1.4E-03 (mg/kg/day) -
Antimony 0.0E+0 mg/m3 0.0E+00 (mg/kgiday) NA (mg/kg/day)” -- 0.0E+00 (mg/kgicay) NA {mg/kgiaay) -
Arsenic 0.0E+0 mgim3 0.0E+00 {mg/kgiday) 1.56+01 (mgfkg/day)’ a. 0.0E+00 (mg/kg/day) NA {mg/kgiday) -
Barium 0.0E+0 mg/m3 Q.0E+00 (mg/kg/day) NA (mgfkg/day)™ -- 0.0E+00 (mgrkg/day) 1.4E-04 (mg/kg/day) -
Beryilium 0.0E+0 mg/m3 0.0E+00 {mgikg/day) 8.4E+00 (mg/kg/day)" .- 0.0E+00 (mgfkgiday) 5.7E-06 {mg/kgiday) -
Chromium 0.0E+0 mgim3 0.0E+00 {mgikg/day) 4.2E+01 {mgrkg/day)" - 0.0E+00 {mg/kg/day) 2.9E-05 {mg/kg/day) -
Cobalt 0.0E+0 mgim3 <0.0E+00 (mg/kg/day) NA (mgrkg/day)” -- 0.0E+00 (mg/kgiday) NA (mg/kg/day) -
Copper 0.0E+0 mg/m3 0.0E+00 {mg/kgrday) NA (mgikg/day)”’ - . 0.0E+00 (mg/kg/day) NA (mgl/kg/day) -
iron 0.0E+0 mgim3 0.0E+00 (mgikg/day) NA {mg/kgiday)”' - 0Q.0E+00 (mg/kg/day) NA {mgfkg/day) -
Manganese 0.0E+0 mg/m3 0.0E+00 (mg/kgiday) NA {mg/kg/day)”’ - 0.0E+00 {mg/kg/day) 1.48-05 (mg/kg/day) -
Selenium 0.0E+0 mg/m3 0.0E+00 {mg/kgiday) NA (mg/kg/dayy’ .- 0.0E+00 (mafkgiday) NA {mglkgiday} -
Siver 0.0E+0 mg/m3 0.0E+00 {mgfkgiday) NA {mg/kg/day)” .- 0.0E+00 {mg/kgiday) NA {mgrkgiday) -~
Zine 0.0E+0 mg/im3 0.0E+00 (mg/kg/day) NA (mafkg/day)”’ - 0.0E+00 {mglkg/day) NA (mg/kg/day) -
Tetrachloroethene 1.4E-5 mg/m3 2.4E-09 (mg/kgiday) 2.0E-02 {mgkgiday)"'- 4.8E-11 1.7E-07 {mg/kg/day) 8.0E-02 {mg/kg/day) 0.000002
Dimethyiphthalate 0.0E+0 mg/im3 0.0E+00 (mgikgiday) NA {mg/kgiday)™ -- 0.0E+00 {mg/kg/day) NA (mgrkg/day) -
Diethylphthalate 0.0E+0 mg/m3 0.0E+00 (mg/kg/day) NA (mgrkg/day)” .- 0.0E+00 (mg/kg/day} NA (mg/kg/day) -
Di-n-butyiphthalate 0.0E+0 mgim3 0.0E+00 {mg/kg/day) NA {mgfkg/day)’ - 0.0E+00 (markg/day) NA (mg/kgiday) -
Bis(2-Ethylhexyt}phthalate 0.0E+0 mgim3 0.0E+00 (mg/kg/day) NA (markg/day)" .- 0.0E+00 {mg/kg/day) NA {mg/kg/day) -
11E-5 mgim3 1.86-09 {mg/kgiday) NA (mgikglday)” -- 1.3€-07 (mg/kgiday) 8.6E-04 (mg/kg/day) 0.0001
Phenanthrene 1.5E-5 mg/m3 2.6E-09 (mg/kg/dayy NA {mg/kg/day)"' .. 1.8E-07 {mg/kg/day) NA {mg/kg/day) -
Fluoranthene 0.0E+0 mgim3 0.0E+00 (mg/kg/day) NA {mg/kgiday)™ .- 0.0E+00 (mg/kg/day) NA (mgikg/day) -
Pyrene 0.0E+0 mg/m3 0.0E+00 (mgrkg/day) NA {mg/kgiday)’ -- 0.0E+00 (mg/kg/day) NA {mg/kg/day) -
Benzo(a)anthracene 0.0E+0 mgim3 0.0E+00 (mg/kg/day) NA ({mgfkgrday) .- 0.0E+00 (mg/kg/day) NA {mgikg/day) -
Chrysene 0,06+0 mgim3 0.08+00 (mglkg/day)} NA {mgrkgiday)’ - 0.0E+00 {mg/kgiday) NA (mg/kgrday) -
Bsnm(b)ﬂuoranthene 0.0E+0 mgim3 0.0E+00 (mg/kg/day) NA {mgikg/day) .- 0.0E+00 (mgtkgiday) NA {mg/kg/day) -
Benzo(kjfluoranthene 0.0E+0 mgim3 0.0E+00 (mgrkg/day) NA {mg/kgday)’ .- 0.0E+00 {mg/kg/day) NA (mg/kg/day) -
Benzo(a)pyrene 0.0E+0 mgim3 0.0E+00 {mglkg/day) 3.1E+00 (mgfkg/day)” - 0.0E+00 (mgikg/day) NA {mg/kg/day) -
Dibenzo(a,h)anthracene 0.0E+0 mgim3 0.0E+00 (mg/kgiday) NA {mg/kg/day)”’ .. 0.0E+00 (mg/kg/day) NA (mg/kg/day) -
Benzo(g.h,ijperylene 0.0E+0 mgim3 0.0E+00 (mg/kgrday) NA (mg/kg/day)”’ -- 0.0E+00 (mg/kg/day) NA (ma/kgiday) -
Exp. Route Total 4,8E-11 0.0002
Exposure Point Total 4.8E-11 0.0002
Exposure Medium Total 4.8E-11 0.0002
Medium Total 1.3E-08 0.04
Total of Receptor Risks Across All Media 1.3€-08 Total of Receptor Hazards Across All Media 0.04
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TABLE 7.2.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURES - STORM SEWER REHABILITATION SAMPLING RESULTS
NSB-NLON, GROTON, CONNECTICUT

PAGE 1OF 2
-enarlo Timeframe: Future
Populstion: Residents
Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculstions
Potential Concern value Units Intake/Expasure Concentration CSFIUnit Risk Cancer Risk | Intake/Exposure Concentration RIO/RIC Hazard Quotient
Value Unils Value Units Value Units Value Unils.
IGroundwater Groundwaler Site 23 ingestion  [Aluminum 2540 vl 2.1E-02 (mghkg/day) NA (mg/kgiday)’ B 24E.0t (mg/kg/day) 105400 | (mgikgiday) 0.2
[Antimany 320 ugl 26E-05 (mokgiday) NA (mg/kgiday)" .- 31604 {mo/kpicay) 4.0E-04 (mgikgrday) 0.8
Arsenc 2.10 ugh. 7.5E-05 (mg/kg/day) 1.5E400 (mgkgiday)”’ 1.1E-04 87604 (mg/kglday) 3.0E-04 {mgikgiday) 29
Barium 9%.7 ught 7.96-04 (mg/kgiday) “na (mghgiday)® .- 9.3E.03 (mg/kgfday) 2.06-01 (m/kgiday) 0.05
Berylium 0.080 uph 81E-06 | (mgkolday) NA (mgkgidayy® . 9.4E-05 (mg/kg/day) 2.0€-03 (mghgiday) 0.0%
(Chromium 6.50 ught 53805 (mgikg/day) . NA (mghkg/day)’ - 6.26-04 {mg/kg/dey) 3.0E-03 (mg/kgiday} 0.2
Cobalt 440 s 36E-05 (mgikgiday) NA (mgkgiday)* - 4.2E-04 (mg/kpiday) NA (mg/kgiday) -
Copper 106 ugh 87608 {mg/kg/day) NA {mg/kgiday)* - 1.0E-03 (mg/kg/day) 4.06-02 (mg/kgiday) 0.03
iron 62500 vt 5.1€-01 (mgikg/day) NA (mghgiday)* - 6.0E+00 (mg/kg/cay) 7.0-01 (mgrkgiday) 86
Manganese 1630 vl 1.38-02 {mghkg/day) NA (mg/kg/dayy* - 1.6E-01 (mo/kg/day) 24E-02 (mgikgiday) 85
Selenium 5.40 ugh. 0.0E+00 {mgikg/day) NA (mg/kgiday)’ . 5.26-04 (mg/ig/day) 5.0E-03 (mg/kg/day) 0.1
Siiver 1.90 ugll 1.6€-05 (mgfkgiday) NA (mahkgiday)" - 1.8E:04 (movkpiday) 5.0E-03 (mg/kgiday) 004
Zinc ar9 ugll 72604 {mg/kg/day) NA {mghkgiday)" - 8.4E.00 (mg/kgiday) 3.0E-01 (mo/kg/day) 0.03
Tetrachloroethens 0.500 ugh. 4.1E-06 (mgrkg/day) 54E.01 (mokglday)’ 2.2E06 4.8E-05 (mg/kg/day) 1.0E02 {mgikg/day) 0.005
Dimethyiphihalate 110 i 0.06+00 (ma/kgiday) NA (mghkgiday)” - 1.1€-04 (mg/kg/day} NA (mgikgiday) -
Diethylphthatate 200 ugll 0.0E400 (mgkg/day) NA (mahgiday)® - 1.9€-03 (mglkg/day} 8.0E-01 {mg/kgiday) 0.002
Di-n-butyiphthalate 10.0 v 0.0E+00 (mgrkg/day) NA {mafkgfday)® - 26604 {mg/kgiday} 1.06-01 (mg/kgiday) 0.010
Bis(2-Ethythexyljphthalate 20 -ugiL 1.66-04 (mghkg/day) 14802 (makgiday)” 2.3£-06 19603 (mg/kglday) 2.0€-02 (mg/kgiday) 0.10
Naphthalane 0.370 vl 1.06:08 {mghkg/day) NA (moikgiday)® - 35E-05 {mg/kg/day) 2.08-02 (mgikgiday) 0.002
0.580 uglL 4.8€-08 {mg/kg/day) NA (mgkgiday)’ .- 5.6E.05 {mgikg/day) NA {mgikgiday) -
Fluoranthene 0580 vt 4.86-06 {mg/kg/day) NA {mghkgldayy* - 5.6E.05 {mg/glday} 4.0E-02 (mg/giday) 0.001
Pyrene 0520 vl 4.3E-06 {mghkgiday) NA {mgrkgidayy* - 5.06-05 (mg/kglday} 3.06-02 (mo/kgiday) 0,002
Benzo(ajanthracene 0.250 ugit 1.1E-05 {mghkgiday) 7.36-01 (mgikgiday)' 8.0E-06 248405 (mo/kgfday) NA (mglkgiday)
Chrysene 0210 uglL 1.7€-06 (mghkgiday) 73603 {mgfgidayy’ 1.36-08 20E-05 (mg/kg/day) NA {mgrkgiday) -
Benzolb)fkioranthene 0.450 ught 20805 (mgkg/day) 7.3E01 {mgikg/dayy" 1.4E-05 4.3E-05 (mg/kg/day) NA (mgikgiday) -
[Benzo(k Muoranthene 200 uph. 88605 (mg/kg/day) 73802 (mgkgiday)" G.AE-06 1.9€-04 {mg/kg/day) NA (mg/kg/day) -
Benzofo)pyrane 0.620 ugh. 27605 (mglkg/day) 7.3E+00 {mafkgiday)" 20864 5.96.05 (mgrkg/day) NA (mg/kgiday) -
Dibenza(a.hjanthracene 0.500 ugh 2.26-05 (mg/kg/day) 7.3E+00 {mgikgiday}”’ 1.6E-04 4.8E-05 (my/kgiday) NA (mg/kgiday) -
Benzolg.h,ijperylene 0.620 uglL 5.9E-06 (mgkg/day) NA (mgigiday)' 59805 | (mg/kgiday) NA (mgfkgiday) -
Exp. Route Tatal 5.06-04 20
Dermal (Aluminum 2540 ugll 7.76-06 (mg/kg/day) NA {rhg/kgiday)’ . 27604 (mgikg/day) 105400 | (moikgidey) 0.0003
L Antimony 320 ugh 9.6-09 (mgkg/day) NA (mghkgitay)" - 34E-07 (mo/kg/ay) 6.0E-08 (mg/giday) 0.006
Assenic 2.10 ug 27E-08 (mg/kgiday) 1.56+00 (mofkgiday)" 4.1£-08 9.6E-07 (mo/kg/day) 3.06-04 (mgkgiday) 0.003
Barum 9.7 ugh 2.98-07 (mghkgiday) NA {makg/day)” . 1.0E-05 {mg/kg/day) 1.4€-02 (m/kgiday) 0.0007
Beryium 0.930 g 3.08:09 (mghg/day) NA (mgrkgiday) - 1.0E-07 {mg/kg/day) 1.4E-05 (mg/kgiday) 0.007
Chromium 6.50 gl 3.9E-08 (mg/kg/day} NA (mgixg/day)' - 1.4E-06 {mg/kgiday) 7.56-05 {mghkglday) 0.02
Covalt 4.40 ugh. 1.3£:08 (mg/kg/day) NA (mahkgiday)' - 46E07 (mg/kg/day) NA (mg/kgiday) -
(Copper 106 ugit 3.26-08 (mg/kg/day) NA (mgikp/day)” - 1.1E-08 (mg/kgiday) 4.0E-02 (mg/kgiday) 0.00003
iron 62500 uph 1.95-04 (mgkg/day) NA (mghkoiday)’ - 6.6E-03 (mg/kgiday) 7.0E-01 (mg/kgrday) 0.009
Manganese 1630 wpt 4.9E-06 (mghkgiday) NA (mohglday)’ - 1.76-04 (mgrkgfday) 9.6£.04 (mgkgiday) 02
Selenium 5.40 un 0.0E+00 (mg/kg/dey) NA (mgkgiday)" -- 5.7€07 (mgrkg/day) 5.0E-03 (mg/kgiday) 0.0001
Sitver 1.90 uit 34809 {mg/kg/day) NA (mgikg/day)” -- 1.26:07 (mgrkgiday) 2.0E-04 (mgrkgiday) 0.0006
Zine 878 vt 1.66-07 (mg/kgiday) NA (mghgiday)* . 5.68-06 (markg/day) 3.08-01 (mg/kgiday) 0.00002
Tetrachiorosthena 0.500 i 27807 (mgfkgiday) 5.4E-01 (mghkgiday)® 14807 9.36-08 (mgrkg/day) 1.08-02 (mg/kgiday) 0.0009
Dimethylphihalate 110 vl 00E+00 {mg/kg/day) NA (mgikgiday)” B 1.0€-06 (mg/kg/day) NA (mg/kgiday) -
Distnylphthalate 20,0 uglt 0.08+00 {mg/kg/day) NA (markg/day)® 6.2E-05 (mg/kg/day) 8.08-01 (mg/kgiday} 0.00008
. Di-n-butylphthalate 10.0 ugh 0.0E+00 (mgfkgiday) NA (mg/kglday)" - 25804 {mg/kgidey) 1.0E-01 (mg/giday) 0,002
Bis(2-Ethyhexyliphthalale 20.0 uglt 27605 (mg/kgiday) 14€-02 {makgidayy* 3.8607 9.5E-04 {mg/kg/day} 20802 (mgfxgiday) 0.05
0370 ugh. 2.1E-07 (mghgiday) NA (mghgiday)” - 7.5E-06 {mg/kgiday} 2.08-02 (mgigiday) 0.0004
Phenanthrene 0580 ugh 0.0£400 (mgrkgrday) NA (mggiday)" .- 0.06400 {mg/kg/dey} NA (mg/kgiday)
Flucranthene 0.580 ugh 0.0E+00 tmghgrday) NA (mghgiday)’ .- 0.0E+00 (mg/kg/day} 40E-02 (mg/giday)
Pyrene 6520 upr 2.08-08 (mghkg/day) NA (mg/kgiday)" - 7.06-05 (mg/kg/day) 3.08-02 (mg/kgiday) 0.002
Benzo{ajanthracene 0.250 ugh 0.0E+00 (mgkg/day) 7.3E-01 {mokg/day)” - 0.06+00 (mg/kplday) NA (mg/kgiday) -
Chrysene 0210 ugl 0.0E+00 (mghgiday) 7.38:03 (mghgiday) .- 0.08+00 {mgrig/day) NA (mgfkgiday) e
Benzolbjfiuoranthena 0.450 ught 0.0E+00 {mgAg/day) 7.3£:01 (mghgioay)” .- 0.0E+00 (mighg/day) NA (mg/kg/day) -
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TABLE 7.2RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
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) PAGE 20F 2
cenarig Timeframe:. Fulure
Population: Residents
: Child
Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hezerd Calculations
Potential Concern Value Units Intake/Expasure Concentration CSFIUnit Risk Cancer Risk || Intake/Expasure Concentration RIDIRIC Hazard Quotient
Value Units. Vaive Units Value Units Value Units
Groundwater Groundwater Site 23 Dermai Benza(k fuoranthene 200 ugi 0.06+00 {mg/kg/day) 7.38-02 (maikgiday)" - 0.0E+00 (mgikg/day) NA (mghkgtday) -
[Benzo(alpyrene 0620 ught 0.0£400 (mghkg/day) 7.36+00 (mgkglday)* - 0.08+00 (mgrkg/day) NA {mg/kgiday) -
Dibenzo(a hjanthracens 0.500 ugh. 0.05+00 (mg/kgiday) 7.38400 {mghgiday)”! . 0.05+00 {mg/kgiday) NA (mg/kg/day) -
Benzo{g h.ilperylene 0.620 ugh. 0.06+00 (mgkg/day) NA (mghgiday)’ - 0.0E+00 {mg/kgiday) NA {mg/kg/day) -
Exp. Route Total 5.6E-07 0.3
" Exposure Point Totai 5 .0E-04 20
Exposure Medium Total 5.0E-04 20
IGroundwater [Air Site 23 Inhalatien  [Aluminum, 2540 ugiL 0.0£+00 (makg/day) NA (mghgiday)” - 0.0E+00 (mgikg/day) 106400 | (mghkgiday) -
Antimany 320 ugh 0.0E+00 (mgkg/day) NA (mghg/day)™ .- 0.0E400 {mg/kg/day) 4.0E-04 (ma/kg/day) -
Arsenic 210 ugl 0.0E+00 {mgikg/day) 1.56400 {mofkgsday)” -- 0.08+00 (mgrikg/dey) 3.05-04 {mghkgiday) -
[Barium 96.7 ugll. 0.0E+00 ({mglkg/day) NA (mg/kg/day)" - 0.0E+00 {mg/kgiday) 2.08-01 (mgikgiday) -
Barylium 0.980 ugh 0.08+00 {mg/kg/day) NA (mgigiday)” - 0.0E+00 (mgrkg/day) 206-03 {mgikgiday) -
[Chramium 6.50 ugiL 0.0E+00 (mgikgiday) NA {markgiday)" - 0.06+00 (mglkg/day) 3.0E-03 (mgrkgiday) -
Cobalt 4.40 ughl 0.08400 {mgrkgiday) NA {mggidayy’ - 0.0E+00 (mgikgrday) NA {mgkgiday) -
Copper 106 g, 0.0E+00 (mghkg/day) NA {mg/kgiday)" - 0.06+00 (markg/day) 4.0E-02 {mghkgiday) -
Iron 62500 ugil 0.0E+00 (mgrkg/day) NA (mgkg/day)' - 0.05+00 (mgfxg/day) 7.08-01 (mgixgiday)
{Manganese 1630 gL - 0.0E+00 (mgikgrday) NA (mghgiday)* - 0.08+00 {mg/kg/day) 2.4€-02 {mghkgiday) -
Selenium 5.40 ugh. 0.0E+00 (mg/kgiday) NA (mgkgiday)’ - 0.0E+00 (mgrkg/day) 5.0E-03 (mgrkgiday)
Siver .90 uglL 0.0E+00 {mghkg/day) NA (mg/kgidayy" . 0.0E+00 (mgrkg/day) 5.06-03 (mghkgtday)
Zinc &r.9 ught 0.0E+00 (mgkg/day) NA (mg/kgrday)’ - 0.0E+00 (mg/kg/day) 3.08-0t (mg/kgiday) -
Tetrachioroethene 0.500 ugit 4.1E-06 (mgikg/day) 54E-01 (mghkaiday)’ 2 2606 4.86-05 {mg/kg/day) 1.08-02 (mghkgiday) 0.005
Dimethylphthatate 110 ught 0.0E+00 {mgikg/day) NA (mg/giday) 0.05+00 (mg/kg/day) NA (mghkg/day) -
Diethylphthatate 200 ugh, 0.0E+00 {mg/giday) NA (mgikgidayy" 0.0E+00 {mgkg/day) 8.08-01 (mag/kgiday) -
Di-n-bulyliphinalate 100 ugiL 0.0E+00 (mgkg/day) NA (mghgrday)” . 0.0E+00 {mgikg/day) 1.0-01 (mg/kgiday) -
Bis(2-Ethylhexyljphthatate 200 ugi. 0.0€+00 {mg/xg/day) 14€-02 {mg/kgrday)" - 0.0E+00 {mg/kg/day) 2.0E-02 {mg/kg/day) -
Naphthalene 0.370 ugh 3.0E-08 {mg/giday) NA (mafkgiday)’ - 3.5E.05 (mg/kg/day) 2.0E-02 (mg/kgiday) 0.002
Phenanihrane 0.580 uglt 0.0E+00 (mg/kg/day) NA {mghkgiday)” - 0.0£+00 (mgrig/day) NA (mghkg/day) -
Fluoranthene 0.580 ugl 0.08+00 (mgikg/day) NA (mgfkgiday)" .- 0.0E400 {mg/kg/day) 4.0E-02 {mg/kg/day)
Pyrene 0520 uglt 0.0E+00 {mghgiday) NA (mgfkgiday)® - 0.0E+00 (mglkg/day) 3.0£-02 (mghgiday)
Benzolajanthracene 0.250 uglt 0.0E+00 {mgikg/day) 73801 {mgikgiday)" 0.0E+00 (markg/day) NA {mg/gfday)
Chrysene 0210 ugiL 0.08+00 (mgko/day) 7.38.03 (markgiday)" -- 0.0E+00 {mg/kg/day) NA (mg/kgiday)
Benzo(b)ftuoranthiene 0.450 ugiL 0.0E+00 (mgikg/day) 7.36-01 (mgfkglday)* 0.0E400 (mg/kg/day) NA {mgikgiday)
Benzofk fuoranthene 2.00 ugiL 0.0E+00 (mg/kgiday) 7.36-02 (mg/kgroay)" - 0.0E+00 (mgrkg/day) NA {mg/kgiday)
Benzo{ajpyrene 0620 vgit 0.06+00" (mg/kg/day) 7.36400 (mgfkgiday) ' - 0.0E400 {mg/kg/day) NA (ma/kgfday)
Dibenzota,hjanthracene 0.500 ugil. 0.08+00 {mg/kgiday) 7.38+00 {mg/giday) - 0.0E+00 (mg/kg/day) NA (mg/kgiday) -
Benzo{g.h.ijperylene 0.620 gl 0.0E+00 (mghgiday) NA (mglkgiday)" - 0.0E+00 (mglkg/day) NA (mgkg/day) -
Exp. Route Total 2.2E-06 0.007
Exposure Paint Tolal 2.2E-06 0.007
Exposure Medium Totel 2.2606 0.007
Medium Tota! 5.1E-04 20
Tolal of Receptor Risks Across All Media 5.1E-04 Tolal of Receplor Hazards Across All Media 20

Note:

are

to be equal to the exposures from ingestion of groundwater.
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cenario Timeframs: Fulure
eceplor Population: Residents
: Aduit
Medium Exposure Medium Expasure Point Expasure Route Chemical of EPC Cancer Risk Calculations Nen-Cancer Hazard Calculations
Palential Concern Valie Units Intake/Exposure Concentration CSF/Unil Risk Cancer Risk || Intake/Exposure Concentration RIO/RIC Hazard Quatient
Value Uit Value Uniis Value Units Value Urits
[Groundwater Groundwater Site 23 Ingestion  [Aluminum 2540 ugh. 2.08-02 (mg/kg/day) NA (mg/kgiday)” .- 17601 {mgikg/day) 1.06400 | (mo/kgiday) 0.2
Antimany 3.20 uglt 25€-05 (mg/kg/day) NA {mghgiday)™ - 21E04 (mgkg/dey) | 40804 (mgikg/day) 05
Arsenic 2.10 ugiL 7.16-05 (mg/xg/day) 1.56400 (mghgiday)” 1.1E04 6.0E-04 {mgrkg/day) 3.08-04 (mggiday) 20
Berium %.7 ugh 7.6E-04 (mgigiday) NA (mglkgiday)” - 6.4E-03 (mg/kg/day) 2.08-01 (mgkgiday) 0.03
Beryium 0980 ugd 7.76-08 (mgfkg/day) NA (mghkgldayy” .- 6.4E-05 {mgrkg/day) 2.08-03 (mg/kgiday) 0.03
[Chromium 6.50 vl 5.96:05 (mgikgiday) NA (mghkgiday)” -- 4.3E-04 (mgkgiday) 3.08-03 (mgikg/day) (%}
Covalt 4.40 vgh 34E-05 (mgikgiday) NA (mgkgiday)" -- 2.9E-04  (mg/kg/day) NA (ma/kgiday) -
(Copper 106 v, 8.36-05 (mgkgiday) NA (mgig/cay)”’ .- 7.0E-04 (mg/kgicay) | 4.08.02 (mgkg/day) 0.02
iron . 62500 ugh. 4.98-01 (mgrkgiday) NA (mghgiday)" .- 4.1E400 (mg/kg/day) 7.08-00 (mg/kg/day) 59
1630 uglL 13802 (mg/kgiday) NA {mg/kpidey) .- 19E-01 {mg/kgiday) 2.48-02 (mgikg/day) 45
Setenium 5.40 ugl 0.0E+00 (mgikgiday) NA (mg/kglday)" . 36E-04 {mgikgiday) 5.0-03 (mgikgiday) 007
Sitver . 1.90 ugl 1.5€-08 (mg/kg/day) NA (mgikgiday)" - 1.26:04 (mghkgiday) S.0E-03 |’ (mghgidey) 0.02
Zinc 879 ugt 6.9E-04 (mgikg/day) NA (mghkglday)” - 5.86-03 (myg/kg/day) 30801 (mgkg/day) 0.02
Tetrachloraethens 0.500 ugh 39E-06 (mg/kg/day) 5.48-01 (mghkglday)" 2.4€:08 33805 (mgkgrday) 1.08-02 (mg/kg/day) 0,003
Dimathylphthalate 110 ugh 0.08+00 {mghkgiday) NA (mghkg/day)* .- 7.26-05 (mg/kg/day) NA {mgig/dsy) -
Diethyiphthatate 200 ugh 008+00 | (mgkgiday) NA (mgikgiday)" .- 1.3803 {mg/kg/day) BOE-01 (mgfkgiday) 0.002
. Di-n-butylphihalate 10.0 uglt 0.0E+00 {mg/kgiday) NA (mgkg/day) .- | 66E-04 (mg/kg/day) 1.0E-01 {mgkgiday) 0.007
Bis(2.Ethjhexyliphthalate 200 uglt +.6€-04 (mgrkgiday) 1.4E-02 {mgigiday)" 2.26-06 1.3603 (mgkgiday) 2.0E-02 {mgkg/day) 0.07
Nephinalene 0.370 uglt 28E-06 {mgkgiday) NA (mgikglday)" .- 24805 (mg/kg/dey) 2.0E-02 (mg/kgday} 0.001
Phenanthrens 0.580 ugt 4.5€-06 {mgrkgiday) NA (mg/giday)” .- 3.8E-05 (mg/g/day) NA {mgikg/day) -
Fluoranthens 0.580 ugh. 4.5€.06 (mgfkgiday) NA {mggiday)" .- 3.8E.05 (mgfkgiday) 4.0E.02 (mg/kg/day) 0.0010
Pyrene 0520 ugL 4.9€-06 (mgkgiday) NA (mgigidayy’ .- 34€.05 (mg/hgrany) 3.08-02 (ma/kg/day) 0.001
0.250 ugiL 3,906 {mgikgiday) 7.3€-01 (mg/kg/day)” 2.9E06 16E.05 (mg/kg/day) NA {mglkg/day} -
Chrysene 0210 uglt 16€-08 (mgrkgiday) 7.3E03 (mgikgiday)’ 1.26-08 1.4E05 {mgrkg/day) NA | (mgrkgiday)
Benzo(e)huoranthene 0.450 ugh 7.08-06 {mgfkg/day) 7.36:01 (mgigiday)’ 5.1E-06 3.06-08 (mgtkg/day) | NA {ma/kg/oay)
Benzotk Muoranthene 200 ugiL 21808 (mgfkgiday) 7.38-02 (mgkgrdayy’ 20606 1.36-04 (mghg/day) NA {mg/kg/day} -
Benza(alpyrene 0620 ug. 9.7€-06 (mgikgiday) |- 7.3E+00 (mgixgidsy)” 7.1E-08 4.1E:05 {mgkgiday) NA (mgfkgiday)
Dibenza(s.hjanthracena 0500 vl 7.86-06 (mghkgiday) 7.38+00 (mg/kgiday)” 5.7E-05 3IE05 (mo/kg/day) NA {mgikg/day} -
Benza(g.h.ijpenylene 0620 vt 4.9E-0 (mgfkg/day) NA {mghkg/day)" .- 4.1E-05 (mghkg/day) NA {mgikg/day} -
Exp. Roule Total 2.5E-04 13
Oermal Aluminum 2540 ugh. 5.4E-05 {mgikg/day) NA {mgikgiday)” .. 3.8E-04 (mg/kgiday) 1.0E+00 {mg/kg/day} 0.0004
Antimony 320 ugl 6.86-08 (mgigiday) NA {mahkgiday)" .- 47E-07 (mgrkgiday) | 6.08-05 (mgiigiday) 0.008
. arsenic 2.10 ugh 1.98-07 (mgrkgiday) 1.56+00 {mgikgrday)” 29507 1.3E:06 (mg/kg/day) 3.0E-04 (mg/kgiday) 0.004
Barium 9%.7 uglL 2.0E-08 (mgfkgrday) NA {mgngidayy” . 1.48-05 {mg/xg/day) 1.4E-02 {mgfkgiday) 0.001
Berylium 0980 vgit 29E-08 (mg/g/day) NA (mghkg/aay)” . 1.4E07 (mg/kg/day) 1.4E-05 (mghkgiday) 0.01
(Chromium 6.50 uglt 2.76-07 (mgikglday) NA {mgikglaay)" .- 1.9€-08 (mgig/dey) 7.5€-05 (mg/kgiday) 0.03
Cobalt | 440 uglL 9.36-08 (mgAkgiday) NA (markgfday)" .- 6.5€-07 (mgikg/day) NA (mg/kg/day} -
(Copper 106 v, 22607 (mg/kgiday) NA (mghgiday)* .- 1.8€-06 (mgikgiday) | 4.0E-02 (mg/kgiday) 0.00004
iron 62500 ugi. 1.38-03 (mghg/day) NA (mgikgiday)” . 9.2E:03 (mg/kgiday) 7.0€-01 (mgkg/day) 0,01
Manganese 1630 uglL 3.4E-05 {mgkgiday) NA {mg/kgiday)' .. 24604 (mghgiday) 9.6E-04 {mg/kg/day} 03
Selenium 5.40 ughL 0.0E+00 (mgkgiday} NA {mgkgiday)” .- 8.08-07 (mgikg/day) 5.0E-03 {mg/kg/day) 0.0002
Sitver 1.80 uglL 24E-08 (mghgiday). NA {mg/giday)y" . 1.76-07 (mgikg/day) 2.0E-04 (mg/kgiday} 0.0008
Zinc 879 ugh 1.1E-08 {mg/kg/day} NA (mgikg/day)" .- 7.8E-06 (mghkg/day) 30601 (mgikgiday} 0.00003
Tetrachioroahene 0.500 ugt 1.98.08 {mg/xg/day} S4E-01 (mgkgiday)" 1.08:08 1.36-08 (mghkg/day) 1.06-02 (mag/kg/day) 0.001
Dimetnyiphthalate 110 ugiL 0.08+00 (mghkgiday) NA (mgikgiday)” .- 14606 {mg/kg/cay) NA {mg/kgiday} -
Diethyiphihalate 200 s 008400 | (mghgiday) NA (mo/gldayy . 87606 | (mgkgidey) | BOE01 | (mghgidey) 0.0001
Di-n-butylphthatate 10.0 uglL 0.0E+00 {mgikg/day) NA (mg/kgiday)” . 3.5E-04 {mgfkg/day) 1.0E-01 (mgikg/day) 0.003
Bis(2-Ethythexyl)phthalate 20,0 ugh 1.95-0¢ {mg/kglday} 14E02 (mgikgidayy* 27606 1.3E03 (mg/kgiday) 2.0E-02 (mgfkgiday) 0.07
Naphihalene 8370 ugh. 1.56-06 (mghgtday) NA (mgixgiday)" N 1.9E-08 (mg/kg/day) 2.08-02 (mg/kg/day) 0.0005
Phenanthrane 0.580 ught 0.0E+00 (mghkgiday) NA (mghkgiday)’ .- 0.0E+00 {mglkgiday) NA (mghigiday) -
Froranthene 0.580 ught 0.0E+00 (ma/kgiday) NA (mghgidayy’ .- 0.08400 (mg/kolaay) | 4.08-02 (mg/kgiday) -
Pyrene 0520 ugrt 1.4E-05 (mghgiday) © NA (mghgiday)” . 9.9E-05 (mgrkgiday) 3.08-02 (ma/kg/dey) 0.003
Benzo(ajantivacene 0.250 ugh 0.0E+00 (mghkgiday) 73801 {mg/kgiday)" .- 0.0E400 (mg/kp/day) NA (ma/kgiday) -
Chrysene 0.210 upt 0.0E+00 (mgfkgiday) 1.36-03 (mghgidayy” i 0.08+00 {mg/kgrday) NA {mgfkgiday)
Banzo(b)fuoranthane 0.450 oL 0.06+00 (mg/kg/day) 7.3€.01 (mahgiday)! .- 0.0E+00 (mgrkg/dey) NA (mg/igiday)
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cenario Timeframe: Future
cepior Population: Residents.
ecaptor Age: Adult
Medium Exposure Medium Expasure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hezard Calculations
Polential Concern Vale Units intake/Exposure Concentration CSF/Unit Risk Cancer Risk || Intake/Exposure Cancentration RIDIRIC Hazard Quotienl
Value Urits Value Units Value Units Valve Units
|Groundwater Groundwater Site 23 Dermal Benzofk fluoranihene 200 ugh 0.0E+00 (mghkgiday) 7.36-02 (mgkgiday)” 0.06+00 {mg/kg/day} NA {mg/kgiday) -
Benzo(a)pyrene 0620 ugh G.0E+00 (mgikg/day) 7.36400 {mghgiday)” .- 0.0E+00 (mg/kg/day) NA {mg/kgiday) -
Dibenzo(a.h)anthracene 0.500 ugiL 0.0E+00 {mgAglday) 738400 (mghkgidayy" - 0.0E+00 (mgikg/day) NA (mghkgiday) -
Benzo(g.h.ijperyiene 0.620 ugi 0.0E+00 (mg/kgiday) NA {mg/kg/day)" -- 0.0E+00 (mg/kg/day) NA (mglkg/day) -
Exp. Route Total 4.0E-06
Exposure Point Total 25604
Exposure Medium Tota) 25804
[Groundwater [air Site 23 Inhalation  [Aluminum 2540 ugh, 0.0E+00 (mg/kglday) NA (mgkgiday)" - 0.0E+00 (mg/kg/day) 1.0B+00 | (mghkgiday) -
Antimony 3.20 ugt. Q.0E+00 {mgikg/day) NA (mggiday)” - 0.0E+00 (mgtkg/day} 4.0E-04 {mgikg/day) -
Arsenic 9.10 ugh. 0.0E+00 (mghglday) 1.5E400 {mgikgiday)" - 0.0E+00 (mgfkgiday) 3.0E.04 {mg/kp/day) -
Barum %.7 ugh. 0.0E+00 (mghkg/day) NA (mo/kgidayy .- 0.06400 (mg/kg/day) 2.08.01 {mgfkgiday) -
Berylium 0.980 ugl 0.0E+00 (mg/kgiday} NA (mghgiday)’ .- 0.06400 (mgrkg/day) 2.06-03 {mgikgiday) -
Chromium 6.50 ug. 0.0E+00 (mgfkg/day) NA (mgikgiday)' - 0.0E+00 (mgikg/day) 3.0E-03 {mgikg/day)
Cobalt 4.40 gl 0.0E+00 (mg/kg/day) NA (mgikg/day)” - 0.0E+00 {mg/kgiday) NA {mgikgiday} -
Copper 106 ught 0.0E+00 {mgfkg/day) NA (mg/kgiday)" - 0.0E+00 (mg/kg/day) 4.0E.02 {mg/kg/day) -
iron 62500 uglL 0.0E+00 {mghkg/day) NA (mprkgiday)” 0.0E+00 (markg/day) 7.08-01 (mgikgiday)
Manganese 1630 ugiL 0.0E+00 (mgkg/day) NA (mghgiday)” C.0E+00 {mgikg/day) 24802 {mg/kg/day)
Setenium 5.40 ugi. 0.0E+00 (mgikg/day) NA {mpikgiday)" 0.0E+00 (mygfkg/day) 5.0E-03 {mgfkg/day) -
Siver 1.90 ugh 0.0E+00 {mgikg/day) NA (mghkgiday)* - 0.08+00 (mg/kg/day) 5.06-03 (mgkgiday) -
Zine 879 ugh. 0.0E+00 (mg/kg/day) NA (mgkgiday)’ - 0.0E+00 (mgikg/day) 3.0E.01 {mg/kg/day) -
Tetrachioroethene 0.500 ugh 3.9E-08 (mghkglday} 5.4E-01 (mghkg/day)’ 21E06 33605 (mgrkg/day) 1.08-02 (maikgiday) 0.003
Dimethyiphthalate 1.0 ug 0.0E+00 (mghgfday) NA (myghkgiday)* - 0.0E400 (mg/xgiday) NA {mgikgiday) -
Diethylphthatate 200 ugh 0.0E+00 (mghkg/day) NA (mgikgidayy" . 0.0£+00 (mg/kg/day) 8.0E-01 {mgikgiday) -
Disn-butylphthalate 100 ugiL 0.0E+00 (mgrkg/day) NA {mgkgiday)” - 0.0E+00 (mgfkg/dey} 1.06-01 (mg/kg/day) -
Bis(2-Ethyhexylphthalate 20,0 gl 0.0E+00 {mgkgiday) 1.4€-02 (mghkgiday)” - 0.06400 {mg/kgiday) 2.0E-02 (mghgiday) -
Naphthalene 0.370 ugll 29806 (mg/kg/day) NA (mgkgiday)” - 24E-05 (mg/kg/day) 2.06-02 (mgikg/day) 0.001
Phenanihrene 0.580 ugi 0.0E+00 (mgkg/day) NA {mgkgiday)' .- 0.0E+00 ({mgfkg/day) NA (mgikg/day) -
Fluoranthene 0580 ugh. 0.0E+00 {mghg/day) NA (makg/day)” - 0.0E+00 (mgrkgicay) 4.0E-02 {makgiday) -
Pyrene 0.520 gl . 0.0E+00 {mg/kg/day} NA (mgngiday)’ - 0.0E+00 (mg/kg/day) 3.0E-02 {mg/kg/day)
Benzo{a)anthracerie 0.250 vgrt 0.0E+00 (mgkgiday) 7.36-01 (tghg/day)’ - 0.06+00 (mg/kg/day) NA (mgrkg/day) -
Chrysene 0210 ugh 0.0E+00 {mghgiday) 7.3:03 (mggrday)” 0.0E+00 (mg/kg/day) NA (mg/kg/day) -
Benzo(b)fluoranthens 0450 ugit 0.06+00 (mg/kg/day) 7.3€-01 (mgkgiday)' B 0.0E+00 (mg/kg/day) NA {mafkgiday) -
Benzo(k fuoranthene 200 ugh. 0.0E+00 {mghkg/day) 7.38-02 (mgrkgiday)” - 0.0E+00 (mgfkg/day) NA (mghgiday) -
Benzo(alpyrene 0620 gt 0.0E+00 {mghkgiday) 7.3E+00 {mghko/day)" - 0.0E200 {mg/kg/day) NA (mgkgiday)
Dibanzo(a hanthracene 0.500 ugh 0.0E+00 (mghkgiday) 7.38+00 {mghkgiday) - 0.0400 (mglkg/day) NA {mghkgiday)
Benzo{g.h.ijperyiene 0.620 uglL 0.0E+00 (mg/kg/day) NA (mﬁ/kgmy)" -- 0.0E+00 (mg/kgiday) NA (mgfkg/day) -
Exp. Route Totsi XE 0.005
" Exposure Point Total 2.1E-06 0.005
Exposure Medium Total 21606 0.005
Medium Total 2.6E-04 14
Total of Receptor Risks Across Afl Media 2.6E-04 Total of Receptor Hazards Across Al Media 14
Note: .
Inhalation exposures are assumed to be equal to the exp from i of grou
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SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURES - STORM SEWER REHABILITATION SAMPLING RESULTS
NSB-NLON, GROTON, CONNECTICUT
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[[scenario Timeframe: Future
Receptor Poputation: Construction Workers
Receptor Age: Adult
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion Inhalation Dermai External Exposure Primary Ingestion Inhalation Dermal Exposure
. (Radiation) Routes Total Target Organ(s) Routes Total

(Groundwater Groundwater Site 23 [Aluminum . - - -- - .- CNS - .- 0.00004 0.00004
Antimony .- - -- - .- Biood - .- 0.0008 0.0008
Arsenic we - 3E-08 - 3E-08 8kin, CVS - .- 0.0005 0.0005
Barium .. - .- - .- Kidney - .- 0.0001 0.0001
Beryllium -- - . - .. (e - - 0.001 0.001
Chromium -- | - -- - .- Fetotoxicity, GS, Bone - -- 0.003 0.003
Cobalt -- - -- - .- NA - -- - -
Copper -- - - - -- GS - .- 0.000004 0.000004
Iron .- - .- - .- Gs - -- 0.001 "~ 0.001
Manganese T - -- - - CNS - -- 0.03 0.03
Selenium -- - .- - - Skin - .- 0.00002 0.00002
Silver - - -- . - -- Skin - .- 0.00009 0.00009
Zinc .- - .- - .- Blood - .- 0.000003 0.000003
Tetrachloroethene .- - 3E-09 ) - 3E-09 Liver - .- 0.00004 0.00004
Dimethylphthalate -- - .- - -t NA . - - -
Diethyiphthalate .- - .- - .. Body Weight - .- 0.000003 0.000003
Di-n-butyliphthalate .- - - - .- Mortality - .- 0.00008 0.00009
Bis(2-Ethylhexyl)phthalate - - 7E-09 - 7E-09 Liver - -. 0.002 0.002
|Naphthalene .- - .- - -- Body Weight - .- 0.00002 0.00002
Phenanthrene .- - -- - . Kidney - .- - -
Fluoranthene . - -- - .. Liver - .- - -
Pyrene - - -- - .- Kidney - .- 0.00009 0.00009
Benzo(a)anthracene . . .- - .- NA - .- - -
Chrysene -- - - - .. NA - -- - -
Benzo(b)fluoranthene .- - -- - -- NA - .- - -
Benzo(k)fluoranthene .- - .- - .- NA - .- - -
Benzo(a)pyrene -- - . - -- NA - -- - -
Dibenzo(a,h)anthracene -- - -- - . NA - .. - -
Benzo(g,h.i)perylene .- - .- - .- Kidney - .- - -

hemical Total - - 1E-08 - 1E-08 - .- 0.04 0.04
Point Total . 1E-08 0.04
Exposure Medium Total 1E-08 0.04
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{{Scenario Timeframe: Future
Receptor Population: Construction Workers
Receptor Age: Adult
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Paint of Potentiat
Concem Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total
Groundwater Groundwater Site 23 Aluminum - -- - - -- CNS .- - -- -
Antimony - .- - - .- NA .- - . .-
JArsenic - .- = - .. NA .- - .- -
Barium - -- - - -- - Fetotoxicity - - . -
Berytlium - .- - - .o GS .. - .- -
Chromium - .- - - .- Lungs .- - - -
Cobalt - .- - - . NA - - - -
Copper - .- - - .. NA .- - .- -
Iron - .- - - .- NA .- - .- -
Manganese - .- - - .- CNS .- - .- -
Selenium - .- - - .. NA . - - -
Silver - - - - P NA . - .- -
Zinc - .- - - .- NA .- - .- .
Tetrachloroethene - SE-11 - - SE-11 Liver .- 0.000002 - 0.000002
Dimethylphthalate - . - - . NA .- - .- -
Diethyiphthalate - .- - - -- NA .- - .- -
Di-n-butyiphthalate - . - - .- NA .- - .. -
Bis(2-Ethyihexyl)phthalate - . - - .- NA .- - -- -
Naphthalene - .- - - .- Nasal .- 0.0001 ‘- 0.0001
Phenanthrene - .- - - -a NA - - .- -
Fluoranthene - . - - .n NA .- - - -
Pyrena - .- - - .- NA .- - - -
Benzo(a)anthracene - . D - - . NA .. - .- -
Chrysene - -- - - .- NA - - e -
Benzo(b)fluoranthene - -- - - .. NA .- - .. -
Benzo(k)fiuoranthene - .. - - .- NA .- - - -
Benzo(a)pyrene - .- - - .- NA .- - .- -
Dibenzo(a,h)anthracene - .- - - .- NA .o - .- -
Benzo(g,h.i)perylene - .- - - o NA .- - - -
lChemicat Total - SE-11 - - SE-11 -- 0.0002 .- 0.0002
Exposure Point Total 5E-11 0.0002
Exposure Medium Total 5E€-11 0.0002
{{Medium Total 1E-08 0.04
IEQGBPIOF Total Receptor Risk Total " 1E-08 Receptor Hi Total 0.04
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SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURES - STORM SEWER REHABILITATION SAMPLING RESULTS
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[Scenario Timeframe: Future
[Receptor Population: Residents
Receptor Age: Child
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion Inhalation Dermal External Exposure Primary ingestion Inhalation Dermal Exposure
{Radiation) Routes Total Target Organ(s) Routes Total
Groundwater Groundwater Site 23 Aluminum -- - .- - -- CNS 0.2 .- 0.0003 0.2
[Antimony -- - .- - .- Blood 0.8 -- 0.006 0.8
Arsenic 1E-04 - 4E-08 - 1E-04 Skin, CVS 3 .- 0.003 3
Barium .- - .- - .- Kidney 0.05 -- 0.0007 0.05
Beryllium .- - .- - -- GS 0.05 -- 0.007 0.05
Chromium .- .- .- - .- Fetotoxicity, GS, Bone 0.2 -- 0.02 0.2
Cobalt -: - .- - .- NA - -- - -
Copper .- - .- - .. GS 0.03 .- 0.00003 0.03
Iron .- - .- - .- GS 9 .- 0.008 9
IManganese -- - .- - -- CNS 7 .- 0.2 7
Selenium ' .- - .- - -- Skin 0.1 .- 0.0001 0.1
Sitver .. - .. - .- Skin 0.04 .- 0.0006 0.04
Zinc .- - -- - .- Blood 003 .- 0.00002 0.03
Tetrachloroethene 2E-06 - 1€-07 - 2E-06 Liver 0.005 .- 0.0009 0.006
Dimethylphthalate .. - - - . NA - .- - -
Diethyiphthalate .- - .- - .- Body Weight 0.002 .- 0.00008 0.002
Di-n-butylphthalate .- - -- - .- Mortality 0.010 .- 0.002 0.01
Bis(2-Ethylhexyi)phthalate 2E-08 - 4E-07 - 3E-06 Liver 0.10 .- 0.05 0.1
Naphthalene .- - .- - -- -Body Weight 0.002 - 0.0004 0.002
Phenanthrene .. - .- - -- Kidney - .- - --
Fluoranthens .- - -- - .- Liver 0.001 - - 0.001
Pyrene . - -- - .- Kidney 0.002 .- 0.002 0.004
Benzo(a)anthracene 8E-06 - - - 8E-06 NA - .- - -
Chrysene 1E.08 - .- - 1E-08 NA - - - -
Benzo(b)fluoranthene - 1E-05 . - .- - 1E-05 NA - .- - -
Benzo(k)fluoranthene 6E-06 - -- - 6E-06 NA - .- - -
Benzo(a)pyrene 2E-04 - .- . 2E-04 NA - - - -
Dibenzo(a,h)anthracene 2E-04 - .- - 2E-04 NA - .- - -
Benzo(g,h.i)perylene .- - - - - Kidney - .- - -
lichemical Total SE-04 - 6E-07 - 5E-04 20 -- 03 20
Exposure Point Total ) 5E-04 20
Exposure Medium Total 5E-04 20
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WScanario Timeframe: Future
Receptor Population: Residents
Receptor Age: Child
Medium Exposure Exposure Chemical Carcinogenic Risk Nan-Carcinogenic Hazard Quotient
. Medium Point of Potential
Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total
Groundwater Groundwater Site 23 Aluminum - .- - - - CNS -- - .- -
Antimony - .. - - .. NA .- - .- -
Arsenic <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>